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INSTRUCTIONS 



EDITORS COMMENT 



I THINK THAT THE HARDEST PART OF MV 108 IS 
KEEPING EVERYONE HAPPY AND INTERESTED IN THE 
MAGAZINE. TAKE THIS MONTHS ISSUE EOR INSTANCE. 
YOU WILL NOTICE THAT THERE ARE NOT THE USUAL 
10 PROGRAMS ON THE DISK. IN FACT, STRICTLY 
SPEAKING, THERE ARE ONLY 3 PROPER PROGRAMS, 
AND TWO OF THESE ARE FOR THE CI 28. HOWEVER, 
THE READING MATERIAL IS BOTH INFORMATIVE AND 
INTERESTING, (AND EVEN HUMOROUS!!). 

TWO THINGS THAT ARE BECOMING APPARANT, 
JUDGING BY THE 5URVEYS THAT WE HAVE HAD 
RETURNED SO FAR, IS THAT A LOT OF YOU THINK 
THAT THE MAGAZINE IS TOO SERIOUS, AND DOESN'T 
CATER FOR THE NOVICE. REMEMBER THIS, WE CAN 
ONLY PUBLISH WHAT WE RECEIVE. SO IF YOU THINK 
THE PROGRAMS ARE TOO DIFFICULT TO 
UNDERSTAND, THEN IT IS UP TO YOURSELVES TO 
MAKE THEM MORE EASILY UNDERSTANDABLE, FOR 
BOTH THE EXPERIENCED AND THE NOVICE. 

THE OTHER POINT IS THE LACK OF MAIL ORDER 
ADVERTISEMENTS. AGAIN, WE CANNOT FORCE PEOPLE 
TO ADVERTISE WITH US, IF THEY PREFER OTHER 
MAGAZINES THERE IS NOT MUCH WE CAN DO ABOUT 
IT. ANYWAY, I HOPE YOU STILL EN|OY THIS MONTHS 
I55UE. 

DISK INSTRUCTIONS 

Although we do everything possible to ensure that CDU 
is compatible with .ill CM and CI 28 computers, one point 
we must make clear is this. The use of 'Fast Loaders', 
'Cartridges' or alternative operating systems such as 
'Dolphin DOS', may not guarantee that your disk will 
function properly. Ir you e\perierii L problems and you have 
one of the above, then we sugges! you disable- ihem and use 
the computer under normal, standard conditions. Getting 
the programs up and running should not present you with 
any dhiiaillies. simply pul your disk in llu: drive and enter 



the a 



land. 



LOAD"MENU",8,1 

Once the disk menu has loaded you will be able to start 
of the programs simply bo self cling the desired one fron 
list. It is possible for some programs to alter the compi 
memory so lhat you will not be able to LOAD progt 
from the menu correclly until you reset the machine. 
therefore suggesi l l~i.il you turn your computer oft' and llu t 
on again, belore loading each program. 



HOW TO COPY CDU FILES 

You are welcome to make as many of your own copies of 
CDU programs as you want, as long as you do not pass 
them on to other people, or worse, sell them (or profit. For 
people who want to make legitimate copies, we have 
provided a very simple machine code file copier. To use it, 
simply select the Hem FILE COPIER from the main menu. 
Instructions are presented on screen. 

If for any reason the disk with your copy of CDU will not 
work on your system then please carefully re-read the 

1 . If you are a subscriber, return it to: 
Select Subscriptions Ltd 
5, River Park Estate 
Berkhametcd 
Herts 
HP4 1HL 
Telephone; 0442 876661 

2. If von bought It from a newsagents, 
then return it to: 
CDU Replacements 
Interceptor Group 
Mercury House 
Calleva Park 
Aldermaston 
Berks 
RG7 4QW 
Telephone; (1734 B1 7421 



V I:- ,1 
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replaced 



After eight weeks a replacement disk can be supplied 
from INTERCEPTOR GROUP for a service charge of £1.00. 
Return the faulty disk with a cheque or postal order made 
out to INTERCEPTOR GROUP and clearly state the issue of 
CDU that you require. No documentation will be supplied, 

Plese use appropriate packaging, cardboard stiffener at 
least, when returning disk. Do not send back your 
rn.igjiiiu-. onls Iht disk please. 
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(THE GERMAN PROGRAM) 



With 1992 fast approaching!!! 



JOHN BASKERVILLE 



Id speak at [east one other 
th the aid of your C128, 



wouldn't it be nice if - 
language? This progr; 
helps you on your way 
For most people, learning lo speak ,1 foreign language 
not the easiest thing in the world to do. There ai 
always little things that never seem to fit into place, i 
odd words whose meanings always slip the mind. I 
with most things, perseverence is the key. 



USING THE PROGRAM 



SECTION 1 - Introduces you to a lew 
points about the program. It shows you how t' 
around, how -o fsitcr data etc. 



THE STRUCTURE OF LANGUAGE SECTION 2 



When learning a language you have to 
with both grammar and vocabulary. The gran 
rules of a language dictate how its sentences are put 
together, how tenses are used, when capital letters begin 
words and many other things. Someone who had learnt a 
large foreign vocabulary would arguably get nowhere 
without an understanding of how to use it. On the other 
hand, someone who knows every grammatical rule in the 
book and is probably more technically accurate at a 
language than 90% of its native speakers, would get 
nowhere without a good solid vocabulary to work with. 
So, we have two major areas to learn about, each almost 
useless without the other. But what is the best way to 
learn? This is where I.L.S. may be able to help you, not 
with grammar, but with vocahulary - often the biggest 

INTERACTIVE LANGUAGE SYSTEM 

I.L.S. stands for Interactive Language System. When I 
started to write I.L.S. I wanted to design a program to 
help me learn vocabulary. I was being taught GERMAN 
at school but was having problems learning the words. I 
had in mind a program that would both teach and test, so 
as to provide a way of learning and of assessing that 
learning. I.L.S. will teach you, test you and then re-teach 
those words you have not yet learnt. Thus the system 
interacts with you, teaching to your needs. 



SECTION 3 - Shows you what you can do with 
files orii e they have been created. Introduces you to the 
LEARN and TEST modes and to the word search facility. 

SECTION 4 - Details the program's disk commands 



PLEASE REMEMBER The program is very 
'user friendly', as long as you read all on-screen 
information and think before you act, it will be hard for 
you to do anything wrong. 

SECTION 1 - GENERAL SECTION 

I.L.S. Is a very user friendly package and relies heavily on 
a menu system for access to its many functions. Using the 
menus is extremely simple. At the prompt - Press 
appropriate key to continue - you press the key 
corresponding to the option you wish to select. Nothing 
could be easier. The 'EXIT' option exists on most menus 
and will usually return you to the previous menu or the 
main menu. (The one you see upon loading the program) 



INPUTTING INFORMATION 

Practically everything you do with 'Th 



ON THE DISK 



a prompt and the inpul li 



Please enter the filename 
????? ????? 

At this point you enter the text as normal and press return 
when you have finished. Whilst entering text, all Ihe 
usual editing facilities are available. You should ,iliead\ 
know the most common of these: delete, insert and the 
cursor keys. Listed below are some of the less known, but 
equally useful functions. 



This character can be obtained by irtsMiii; CBM and '-'. 

GENERAL QUESTIONS 

Sometimes Ihe program may ask you a question such as 
'Input more data?'. All these questions require a simple 
'yes' or 'no' answer entered merely bv pressing 'V or 'N'. 
All of these questions have a default answer (that is to say 
that i( the default is 'yes' then pressing any key other than 
'N' will result in a 'Yes' decision). The default answer- 
varies depending on the question, details of the default 



HOME - Moves the cursor to the begin 
CLR -Clear entire input box. 
ESC A - Enable auto insert mode. 
ESC C - Disable auto insert mode. 
ESC K - Move cursor to end of current li 
ESC P - Delete to start of line. 
ESC Q - Delete to end of line. 



if the II' 



All 



HOME - Moves cursor to top left corner of input box. 

SPECIAL CHARACTERS 

Some German words contain special characters such 

UMLAUTS (two dots that appear oyer certai 

the characters you may need are catered for by th< 

program. Below is a list of the keys to press 
characters. 

UMLAUT 

LETTER CORRESPONDING KEY 

'a' CBM and 'a' 

'o' CBM and 'o' 

'u' CBM and 'u' 

'A' Press '©' 

'O' Press'-' 

'U' Press" 1 ' 

(up arrow) 

You can get an S-set (symbol for double s) by pressing 
CBM and V. Please note that the program will not 
recognise a double V and an S-set as the same thing in a 
test situation. You must always use the same letters in a 
test as you did to enter the word in the first place. If you 
are going to use the S-set then use It properly or not at 
all. Another symbol I have created is a dash with an 
UMLAUT on it. This is often used when entering plurals. 



I ;■■-■ 
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n thes 



FILE FORMAT 

Each file used with U.S. is made up of four sections, 
each of which is made up of a number of records. The 
four sections which make up each file are VERBS, 
NOUNS, DESCRIPTORS (adjectives, adverbs etc) and 
PHRASES. It is necessary to have these different sections 
because each data type has a different fotmat. Each 
:ord in the VERBS section is marie up of five entries, 



thes 



is folic* 



ENGLISH - The English meaning of the VERB. 
INFINITIVE - The German infinitive of the VERB. 
3rd PERSON - 3rd person singular form. 
PERFECT - Perfect tense form. 
IMPERFECT - Imperfect tense form. 



ENGLISH- The English meaning of the NOUN. 

DEF1NATE ART -The appropriate clelinate article for the 

NOUN, 

NOUN - The German version of the NOUN. 

PLURAL- The plural form. 

In any language, as well as VERBS and NOUNS there are 
many types of describing words, AD|ECTIVES and 
ADVERBS for example. To cater for these words, U.S. 
has a file section called DESCRIPTORS. Each record in 
this section is made up of two entries. These are simply 
Ihe English and the German. The same format works for 
the PHRASE section, the only difference being that 
PHRASES can be up to two lines long. 

LEARN FILE 

When you are using the LEARN MODE, the computer 
looks up each record to see if it is included in the 
'LEARN FILE'. When you load a file, all of its records are 
included in the learn file. ,-M *me point you may wish to 
exclude some words from the learn file. This can be done 
easily using the 'VIEW and EDIT FILE' mode (see 



ON THE DISK 



'EDITING YOUROWN FILE'l. 

SECTION 2 - CREATING AND 
EDITING USER FILES 



CREATING YOUR OWN FILES 



To sel about creating your own file from scratch could 
not be easier. First, make sure you have a formatted disk 
ready to save the new file when you have; finished. Now 
select 'CREATE YOUR OWN FILE' from ihe main menu 
by pressing 'A'. Al this point von will be presented with 
four choices; VERBS, NOUNS, DESCRIPTORS and 
PHRASES. Selecl which data type you wish to enter first 
by pressing the appropriate key. From this point you 
proceed as follows; 

1 . Follow Ihe on screen prompts and enter the correct 
words at the appropriate time. The computer is very 
helpful here. It will tell you 'Input the English' or 'Next 
type in the German' or whatever is appropriate. 
1. When you have entered one record the computer will 
ask you 'Do you wish to make alterations?' (default 
answer is 'no'). If you select 'V you will be asked to re- 
enter the record. 

■J. The computer now asks you 'Input another record*' 
(default answer is 'Y'). If you select *N' you will be 
returned lo Ihe create mode menu. 



_■ Ihi. between 'YES' and 



When you evil 'View and Edit mode' if you have made 
■ny alterations to the file, ihe tompuier will ask you to 
that file and press a key. At 
■ ,L - alterations, thus 
ning you to the 



,,,..^,t the disk wh.«..i >-. 
this point the compute. „,, 
making these permanent, b< 



EXTENDING A FILE 



add s 






It at some poinl you w 
already existing file you will need to use the EXTEND 
FILE facility. To use this mode you must have a file 
resident in memory. At this point the extend file mode 
can be accessed by pressing 'C on the main menu. You 
will be presented wilh the VERBS, NOUNS, 
DESCRIPTORS and PHRASES menu. Having chosen 
which section you wish to extend you continue by 
following the on screen prompts and entering the words 
in the usual way. (see 'CREATING YOUR OWN FILES' if 
you are unsure). 

When you select 'EXIT' from the extend mode menu, the 
computer will ask you to insert the disk which contains 
the current file. When you have Inserted the dink, press a 
key and the computer v "" 



When y 






; l the 



filename so that the computer can save yoi 
Enter a suitable filename, then follow Ihe 
instructions and your file will be stored on disk 

EDITING YOUR OWN FILES 



mode, selecl exit SECTION 3 - USING EXISTING 

; asked to input a FILES 



Once you have created your own files you may find that 

you need to edit ihem, perhaps to correct a mistake. To 

edit a file you must first load il, ihen select 'View and Edit 

file' from the main menu by pressing 'B'. You will nowbe 

presented wilh the now familiar menu asking whether 

you wish to look at VERBS, NOUNS, DESCRIPTORS or 

PHRASES. Make your choice and the first record in that WORD SEARCH 

section will appear on the screen. Al this point you have 

a number of options; 



LOAD FILE 

To load a file select option 'E' from the main menu. 'The 
German Program' will warn you that you will wipe out 
any tile still in memory and give you the chance to abort 
to the main menu. If you choose lo go on you will be 
asked to enter the filename of the file you wish to load. 
You then insert the LOAD disk that contains that file, 
press any key and wait for it to load. 



1. Using Ihe cursor keys you can choose to look at a 
different record. 'UP' and 'DOWN' change the record 
number in jumps of 10. 'LEFT' and 'RIGHT' change Ihe 
record number by steps of 1 . 

2. Pressing 'D' will delete the current record and move 
Ihe last record in the section down to fill the gap. 

3. Pressing 'E' will let you edit the current record. |ust 
follow the on sc 



The word search is a useful facility which can be used as 
a dictionary to check up on the meaning of various 
words. The word search facility is selecleri from the main 
menu by pressing 'M', The program then provides you 
with the search menu, to carry on from here you just 
follow these in 



1. Select whether you wish to search for a VERB, 
NOUN, DESCRIPTOR or PHRASE. If you are not sure 
what category your word falls into then simply select 
'UNKNOWN' from Ihe menu. 

2. Select whether you wish to input the German or Ihe 
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3. Enter the word or phrase you wish lo search for. 

4. Enter the filename of the file you wish to search. 

5. At the prompt, insert the appropriate disk and press 
any key. 



VERBS- ENGLISH ■ INFINITIVE - IRREGULAR - PERFECT 

- IMPERFECT 

NOUNS ■ ENGLISH - GERMAN - PLURAL 

DESCRIPTORS - ENGLISH - GERMAN 

PHRASES- ENGLI5H - GERMAN 



N.B. The computer 

included in the learn fil 



The program will then search through the selected file 

your word. If a match is found then the computer v\ 

display all the relevent information on the screen. If no file). 

match is made then the computer will give you the 

option to search another file, (default answer is 'no'). If When learning VERBS, if the computer c 

you choose lo do so then you merely repeat the above entry containg a dash ('-') then it will r 

process starling at instruction 4. example if the the record was: 

N.B: Using the word search has no affect on any file in 

the memory. You could have a file in memory called ENGLISH : To help 

'School' and search another file called 'Home' without INFINITIVE; Heifen 

damaging 'School'. IRREGULAR : Hilft 

LEARN MODE imperfect ■- 



The whole idea of U.S. is to help you learn vocabulary, 
so this mode, along with the test mode, is the most 
important of the program's facilities, I.L.S. uses a very 
simple learning technique called 'READ and 
REMEMBER'. The program displays the German word in 
the the centre of the screen for a short period of time. 
This is then replaced with the English version of the 
same word, again for a short period of time. This process 
is then repeated one more time. As the words appear on 
the screen you should say them out loud to yourself. It's 
no use trying to learn words this way if you do not give 
100% concentration. 'Read and Remember' will not 
work if you are listening to the radio or watching T.V. at 
the same time. It may seem a strange way to learn words, 
the speaking to yourself bit may seem silly, but I 
guarentee that if used properly it really does work. 
Having used the program myself I would suggest only 
learning a few words al a time, probably less than fifty, 
otherwise your concentration may wonder and you will 
not learn anylhing. 

Before you can use learn mode you must have a file in 
memory (see LOAD FILE). You then select it from the 
menu by pressing 'F'. On the screen will appear the 
LEARN MODE MENU, from here you proceed as follows; 

1. Select which section of Ihe file you wish to learn 
(V,N,D or P|. 

2. Sit back and gel ready to concentrate. 

:i. When you are ready, follow Ihe on screen command 
and press a key. 

4. As the words appear on the screen, read them aloud. 

5. When the program has gune through all Ihe words, 
follow Ihe on screen command to return lo the menu. 

When learning some words, they appear on the screen in 
the following order, depending on whether you are 
learning VERBS, NOUNS. DESCRIPTORS or PHRASES; 



The computer would display; 

'lo help; - 'heifen' - 'hilft' and then go back to 'to help'. 




TEST MODE 

Anolher important pad of the learning process is the lest 
mode as it gives you some idea of how well you are 

doing. (Or not doing, as the case may be). Test mode is 
selected from the main menu by pressing 'C This lakes 
you to the Test Mode Menu - from here you proceed as 



I. Selecl what category you wish to be lested on. (V,N,D 
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2. Select whether you wish to have an English - German 
test. (The computer provides the English, you the 
German) or a German - English, (vice-versa) 

3. Select which type of test vim wish to have. 

ai Test on all - just what it says, a test on everything. 

bl Test on selected - tests only on the words included 
in the learn file. 

c) Random test - here you choose a number using the 
cursor keys, (.is previously). You are then given a test 
with that number of questions. 

4. Take the test! lust follow the on screen commands 
and try your best. 

When the test is over the computer will display your 
score in terms of a percentage. Afer pressing a key you 
will then be given the option lo 'Change Learn File' 
(default answer is 'no'). If you answer 'yes' then the 
computer goes through the learn file, unselecling all of 
the words thai you got right. 

N.B. When doing a VERB or NOUN test you can miss 
sections of the word out by pressing return. For example, 
if you are doing a NOUN test hut are not concerned 
about Ihe PLURAL form, on each question when asked to 
input the PLURAL form, jusl hit return, This will result in 
the computer ignoring the PLURAL for that question. 

SUGGESTED LEARNING METHOD 



1 . Use 'Load File' io load 'FOOD'. 

2. Use 'Learn Mode', once, to learn the NOUNS. 

3. Go to Test Mode and do a test on all. 

4. Change the learn file. 

5. Use learn mode lo relearn the words you got wrong. 

6. Go to test mode and do a test on selected. 

7. Return to step 4 until you get a score of 1 00% 

8. Do a random test on at least 75% of the NOUNS - 
you should get a score of over 90%. If you don't then 
return to step 1 (loading the file again is Ihe quickest 
way to set Ihe entire learn file to 'yes'). 

For even ,i smallish file, this proecess could take quite a 
while- but if you do it properly il will be Worth it. 

SECTION 4 - EXTRAS 
FILE INFORMATION 

If you want lo know how large the file you are currently 
working on is, then just select option 'D' (current file 
info) from the main menu. This will tell you how many 
VERBS, NOUN5, DESCRIPTORS and PHRASES you have 
entered. It will also show how much memory you have 
left. 



I.L.S. offers most of the disk commands you might need 
whilst using the program; 

1. DIRECTORY - Allows you to view any disk. 

Simply follow the on screen instructions. Please note lliat 

I.I..S. files save as four seperate pans. Each pari is ended 
with an identification letter consisting ol v,n,d or p. 

2. FORMAT - Will format a disk in ihe usual way. 
You will be asked to supply a disk title but ihe program 
will use the letters CP (German Program) as the disk ID. 

3. SAVE - This option is useful for making backups 
of your files. Il allows you lo save the file currently in 

memory. You will be asked whelhei you wish to use ihe 
existing filename in give the file a new one. 

4. RENAME - Allows you to rename a file. You 
will be asked to enter the old filename and the new one. 
(please note thai this only works for I.L.S. files). 

5. SCRATCH - Will delete a file from the disk. 

You have lo supply ihe filename. Again, this only works 
on I.L.S. files. 

6. COLLECT- This will collect any wasted space 

on your disk. Please refer to your disk manual for more 
information on the uses and dangers of this command. 

DISK ERRORS 

Should a disk error ever occur whilst the program is 

operating. I.L.S. will inform you of whal ihe problem is and 
then return to Ihe main menu. IT WILL NOT TRY TO 
RESUME THE OPERATION THAT FAILED. If an error 
occurs at any time whilst the program is saving your file 
you can still retrieve your clala by correcting the problem 
and then using ihe SAVE oplion from the Disk Commands 



ON THE CDU DISK 

On the CDU disk there are four files for I.L.S. Thev are; 

1. LOADER - This program loads and runs the 
main I.L.5. program. 

2. CHARGEN ■ This program creates the character 

set that the I.L.S. program uses to gel special German 
characters such as UMLAUTS. 



DISK COMMANDS 



4. GCHAR - The redifined characters produced 

from CHARGEN. 

To get the program up and running simply insert your 
disk and enter the command; RUN"LOADER". I hope 
you enjoy using this program as much as I have... 



PROGRAMMING 



FURTHER 



ADVENTURE'S IN " C " 



POINTERS, ADDRESSES AND ARRAYS. 

JOHN SIMPSON 



The 'C language series is well 
underway. We look al Pointers, 
Addresses and Arrays in this 
monlhs installment 

Before we go on any further, I must 
put Ihe record straight. II has come to 
our attention thai when we started this 
s, back in lune, the very flfsl iour 
e unfortunately missed out. 
rerun.', reproduced for you now are 
* missing FOUR lessons. 

Tbt firs! |jr<v,:i,un we skill const nut 

Ihe C language can be considered as 

ne of the smallest of programs. It 

doesn't actually do anything except to 

irve as ,1 demonstration of one or two 



/* lesson I - a very small C program 
main!) 



The program Starts v 

line. In Basil 'Alien we 
comment we would u 
statement such as; 



The C equivalent of REM uses tr 
o start the commenl Hi- 
nt with ■/ 



mmbers, I will be using commenl line* 
|uite profusely Ihroughuu i 
1 important note is that comment 
n be used enywhere within a 



Following the commenl line we 
have a single FUNCTION which is 
named, in Ibis i.a-e, MAI IV: i. The po n: 
of ihe. brackets will be esplained later. I 
could have named the FUNCTION 
last:), first!), adam!), even or fi I uaea lei). 
I those main!) because it's Ihe only 
aunction in this short program and a 
MAIN!) [unction MUST appear 
somewhere within a program, (ANY 'C 
program), lor ihe program In compile 

comsi ilv. ii does not have to appear at 
the. begining, just so long as il appears 
somewhere, 

Next came a pair ol brai « |). 
These are used to ent lose the lines of 
code fot the function block. So far, I 
haven't placed anj lines of i ode in ihe 
program. I could have placed the 
braces immediately after MAINOU. It 
nirikcn ni i difference, but for the sake of 
clearness, readability and set standards. 



"hello everyone" 

C prints in a stream fashion, one 
character after another, and does not 
automatically terminate a line of code 
with a carriage return or line fi ed. Fai 
example, il between the braces we had 

piiniir'hello"); 
prinlfrevery"); 

printf!"one"); 

The resulting prinlixil would appear 
as; hellurvciryone. 

The symbol \n is the standard 
n teJI the i ompiler when to 



The 



, tber 



*ith a 



/ery e 






j follov 



printf!"hello everyone\n°); 
I 

Lesson _' skirls as before with our 
'.uinmrni line, [he maiiill lundion, and 
the pair of braces II. However, now we 

have pi i ved a line of i ode between 
the braces. Here we have used the 
command PRINTFO. This is the 
standard ouipui command 10 prim to 
the m reen, Within the brackets any 
characters to be printed on the scren 
are placed brlween the quotes. 



command must always t 
a semi-colon. After using a colon (;) to 
terminate in Basic; and a semi-colon to 
instrucl - do not execute a line teed - 
this may take a little memory effort 
Remember, in Basic you use a colon, 
whereas in C you use a semi-colon. 
Finally we close Ihe function with the 
terminating brace. 

/" Lesson ) - something about 



Here everything is the same as 

lesson 1 other than the tea change, thai 
is, I have introduced a \t at the. start ol" 
Ihe text. This will tabulate the cursor 
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position on the screen. It will tabulate 
each eighth character position, similar 
to the use of the comma in Basic, MM 
would tabulate to the sixteenth |>nsiiion. 

/* Lesson 4 - Some variable oulpul 7 



We apologise for missing uul these 
important i lessons, I should imagine 
most of you will have been wondering 
wli.il i hi-! heck lias lieeil going .ml this 
last couple of lessors. Anyway, back in 
this months fnstaHment 



Lesson -I -.i.nts on with our usual 
comment line, and (he only function 

introduced three command lines, each 

1 1 Tin in. ii.fi I with .i semi-colon. 

Line I - inl content; This show we 
have set a variable i ailed conent to be 
nl an integer calue. int. 

Line 2 - Comeftt=50; This sets the 
variable content, to the value of 50 

Line S - Our print instructions will 
print out the message and will add the 
value represented by the variable, 
content, which follows the comma after 
[■losing! I ii' IiaI within quotes. 

The symbol %d indicatesthal ii is of 

,ni inleger i.|ii,:inlily and it's position 
wilhin the text where it will be printed, 

We can also output multiple integers, 

l,il r-.,Llli|.|i . 

printfl "There are %cl houses in Street 
%d and %d houses in Street 

'..it'-.n ".(. i mlcnl I .stn.'cl l,i iiiiU'iilJ.slrt'Wj 



There are SO houses in Streetl and 

iii) houses in Street 1. So long as we had 
placed iu in content!, I in street! , 60 
in conlenl2 and 2 in street!. 

Back to Line 2 where I set the 

integer value of Sit to the v.iri.il il, called 
content. A VERY imp utinl point which 
must be remembered and observed is 
the ASSIGNMENT OPERATOR =. ITiis 
is NOT the same as Basic, Here it 



POINTERS AND 

ADDRESS 

As I have said, somewhere earlier, a 
pointer is a variable whit Ii contains the 
address of another variable or constant 
[I shall refer to this as an object), 

Sometimes the objerr, 1 pointed to will ire 
an object within an array, and since the 
pointer contains the address of the 
object, it becomes possible to indlrei tly 

address the object from the pointer. 

Lei us say thai OOF Is in ntegi 
variable, and thai POOL is a pointer, 
then the operator '&' will give the 
address of an objs i. 

POOF = .\OOF: 

Here we have assigned the address 
i if i. ii >r ii i the variable POOF, and so 
POOF now points to OOI 

The unary '&' operalor can only be 
used with variables and array elements. 
It is illegal to use constructions SUC+1 as 
■ ■ ■■■■!■ : 8,2, as is also the taking of 

ihe address of a register variable. 

Nexl we have the unary '"' operator, 
This takes the address of the target, and 
«ili access thai address to fen h it's 
content. Therefore, if DOOD is also an 
integer variable, then DOOD='POOF; 
v.i I .i.-r_-ii lo DOOD the content of 
whatever i'i X >F is presently pointing to. 



e thai a pointer is constrained to 
i a particular kind of object. 

ie.int "POOF; 
double "POOF; 
i- bar 'POOF; 

A pointer is allowed lo occur within 
all expressions. As an example of this, if 
POOF points to the integer OOF then 
"POOF is allowed lo appeal in any 
Context where OOF might: 

DOOD=*POOf+1; sets DOOD lo 
oriemore than OOF. 

printfr%DOOD",*POOF); prints 

the current value of OOF. 

DOOD = sqrt((doubleJ , POOF); 
produces the sq. root i if Of >F. 

If POOF points to OOF then, 
*POOF=0 sets OOF=io 

ero, and 'POOF +=1 or (*POOI i++ 
will increment OOF. We require the 
use oi parenthesis otherwise the 
expression would increment POOF 
instead ol whal it points to. 

Because pointers are numbers we 

can manipulate ihom as we can any 
oiiii.T number. Far example: doof - 
POOF; copies the conlenl of I'i .ii »F into 
doof and so forces dool to point to 
whatever POOF is pointing to. 



POINTERS AND ARRAYS 

Because Ihe relationship between 
pointers and arrays is so strong, the) 
should really be treated simultaneously. 



Let us dei. lare an .u i-.iv. 



int ages! 10| /" not 
square brackets! */ 



■ ailed ages lo the si 

i: o1 ten objects, or elements. In 
other words a block, or row of objects. 
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for (Ingth = 0; *alpha != '\0'; 


terminate Ihe siring with a null 


ag es [0], a ges[11, ages[2] 


alpha++) 


character, C\0'1. The length of the 


ages[91 


Ingih*.: 


character array is, then, one element 




return! Ingth); 


longet ih.iii the string itself. 


The first element, or object of an 






array is ALWAYS located ai element 




Probably the most often occurence 


ero. 


We can quite lei;. illy increment 


oi string constants are within the 




alpha because it is a pointer variable - 


arguments to sin h r unctions as: 


If we [ben declare a pointer, int 


alpha++ has no effect upon the 




-ptr-ages; and assign ptr_ages = 


characfer string within the function 


printff'Well, this is really it, 


&iiges[ll] we have set ptr_ages lo point 


which called slringlen. It merely 


then An "i; 


to the first, or 


increments siringlen's personal copy of 




eroth, element of ages. In other 


the address. 


Access to a character string which 


words plr_ages now contains the 




appears within a program, such as the 


address in ages|0|. 


char 'alpha and char alphal] are 


foregoing, is made via a character 




equivalent, which of the two is used is 


pointer, and this is exactly what the 


The assignment, x="ptr_ages; will 


determined mainly by how the 


function printfi) receives - a pointer to a 


nctw copy Ihe contenl or ageslOl into \. 


expressions are written within a 


character array where the string is 




function. 


contained. 


If we write (ptr_ages+1 ); we are 




Of course character arrays need not 


refering to the content of ages|1|, and 


It is also quite legal to pass only part 


be functions arguments as Ihe foregoing 


ptrages+1 is the address of ageslll. 


of an array to a function by passing a 
pointer to the beginning oi the 'sub- 


example was. but can be declared: 


If a particular element of an array is 


array'. 


char "message; 


pointed to by ptr_ages then ptr_ages+1 




message = "Well, this is really it. 


points to the nest element, and 


eg.adam is an array, so: 


then."; 


ptr_ages-1 points to the preceeding 






element. 


stringlenlSadamRl) or 


Here a pointer to the actual 


ptr_ages=&ages|0| can also be 


■jli'inglenladam+2) 


characters has been assigned to 


written as ptr_ages=ages. 




message. This is not a copy of a string; 




pass to the slringlen function ihe 


only pointers .ire involved. C does riol 


A reference to ageslxl, can also be 


address of the I bird element of the array 


provide us with any operators for 


written as *(ages+x). When evaluating 


adam (remember all arrays slart at 


processing an entire siring oi < li.ir.n Id- 


ages|x|, the compiler « ill automati' alk 


element 


as do many other languages, such as 


convert it to "(ages**). The two forms 


ero). 


Basic. This might, at firsl sighl. appear 


are equivalent. Applying the operator 




as .i drawl mi k but, as we delve ever 


'&' it follows that &ages|xl and -ages+x 


Within the function stringlen, the 


deeper into the intricacies oi C we will 


are also identical; ages+n is the address 


argument declaration could read: 


disi over otherwise. 


ol Ihe \ Ih element beyond ages. 








stringlen (array) or stringlen (a may) 


Let us now study a very useful 


When an array name is passed to a 


intarrayll; .. int 'array; 


turn lion from the standard IA ) library. 


function, that which is passed is the 


1 - 1 




location of the beginning of the array. 




strcpyfsoufce.targel) /" this function 


Once ivnhiri ihe called function this 


i .. 1 


copies the t a rgel string*/ 


argument becomes a variable like any 




/* to the source siring 


cdier. and so mi array name argument 


So far as the function is concerned it 


7 


is truly a pointer, or, a variable 


is of no consequence that Ihe argument 




containing an address. 


is only a part of a much larger array. 


char -source, Target; 


Check this small function which 


CHARACTER POINTERS 


1 

while i.(*«jura-++ = 'targc-l++l != 


follows and will ovalualc- 1 he lei ml h of j 


AND FUNCTIONS 


'\0'); 


siring: 




} 


stringlenlalph.i! .'* returns Ihe length 


"lam a string* 


Because arguments are passed by 


of a siring*/ 




value- the function strcpy can use 


char "alpha; 


is an array of characters. 1 wrote of 


SOURCE and TARGET in any w.,v it 


1 


this somewhere eafllef, where 1 


pleases. 


int Ingth; 
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Here llif value of *targei++ is the. 

character in the siring which JAKGL'l 


sMlicinUMMl.W income! 


prinlff"%d",x+1); /* item number 
7 


pointed to before TARGET is 




for (y=0; yo=4: y-n-) 


incremented (remember, postfix -++ 


Note also thai Ihe array is declared 


1 


doesn't change TARGET until after the 


STATIC 


printfC%d",list[x][yl); /* items 


• li,i!,K in has bean fetched). In the 




in lour columns "/ 


'.inn! w.iy the fetched character is 


Now we can add each row of array 


1 


stored into the SOURCE position 


elements, which follow the opening 


printfC'W); 


:ieiuiv SOURCE is incremented. The 


declaration. 


| 


loop is controlled by testing Ihe 




1 


character against \0 (string terminator). 


120.40,82,13], 




The ri'fri i of this is thai each character 


[81,73,23,22], 


The use of braces and Ihe 


in turn is copied from TARGET to 


|67,3D,72,B9|, 


requirements for using a static 


SOURCE up to and including the 


[89,37,81,731, 


variable/corwtanl is confined lo arrays. 


terminator \0. 


123,33,94,18] 

I; 


After declaring and initialising the 


Finally we can observe that a 




array two more integer variables for 


i ompadson with Ml is redundant. ,md 


Or if we were dealing with a two 


use as counters, xjy, are declared for 


so the function is often written without 


dimension;! I array showing two longer 


the array print oul. Probably ihe only 


Ihe M! test. Although this may seem 


sels of items, such as the days in the 


real headache comes when actually 


odd al first glance, a little thought will 


month of a normal year, and a leap 


arranging the screen formal... we will 


produce the obvious, and the 


year, we would declare our array; 


deal with formatting later in the series. 


notaliotial different.? is considerable. 






Ihe idiom should be mastered, if for no 


static inlriay_lisil21|12|H 


If we need to pass a two 


other reason than If is frequently 




dimensional array to a funclion then 


observed in C programs. 


1, 


we must include the column 
dimension; the row dimension is 


So, the while loop can be changed 




irrelevent since what is passed is a 




1 


pointer. In the example program it is a 
pointer lo objecLs which are arrays of 


while! 'sou rce++ = "targel-H-); 


1: 


four inl's. Therefore, if the array LIST is 
lo be passed to a function called 


MULTI-DIMENSIONAL ARRAYS 


Note that each array row is 


do list the declaration of do list would 


C does provide for a multi- 


contained within braces, that each row, 


be: 


dimensional array system (arrays of 


apart from ihe last, is ended with a 




arrays), although in practise it is often 


comma, and finally a closing brace lo 


do list(list) 


thai an ARRAY OF POINTERS is more 


match the opening brace after the 


intlistl5||4|; 


widely used (1 shall come to this 


equals sign of the array declaration, 


i 


shortly). 


followed by our usual semi-colon. 





Let us examine a small program 


Right... now lor the enlire program. 




using s two dimensional array which 




The argument declaration in the 






funclion dojisl could be: 


We will fill and dimensiun the array in 


1 




one op™*". 


static int lLst|5]|4|=| 
[20,40,82,13], 


Int llstUWi; 


First, we need to declare the array. 


[81,73,23,22), 


since the number of rows is 


This is done thus: 


[67,30,72,89], 

[39,37,81,731, 


irrelevent, or it could be! 


Statii inlllst[5lf4] = l 


123,33,94,181 


int (*list)[4|; 


Notu ihe subscripts of ihe array are 


' 


which declares the argument is a 


each placed within seperale square 


int x,y 


pointer lo an array of four integers. 


brackets, is followed by an equal 




We must use the parenthesis, since ihe 


operator, and an opening brace. II is 


printfCltem. Beans. Peas. Spuds. 


[] square brackets have a higher 


not, as one might suspect from other 


Carrols\n\n"); 


precedence than * dons. Without the 


l.'.nj.ii.i^i"-, like this: 


fbr(x=0iX<=3;x++) 


parenthesis, Ihe declaration: 
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integers, whii h neatly lakes us to 

POINTERS ARRAYS; 
POINTERS TO POINTERS 

Because pointers are themselves 
numbers, it naturally follows that we 
can therefore set up an array of 



day", "Monday", 'Tuesday", "Wednesda 

y", 

"Thursday", "Friday","Saturda.y","Sund 



ay" I; 



■w.i|.:i,:,[r|n|.$| h ir|lj;&p,i|2l 
for li=0; i<=2; j++) 

printf["%s n",plrli]); 



'n(I.C.<::c>7)rday|(.H:day|<|i; 



ll must be said that it is more ' 
simple to List an array of integers, ancl 
rv* u.'iilri lake less space than an 
arra) ol pointers, however, arrays of 
pointers really come into their own 
when we are dealing with arrays of 
Sitings. Ai'u-i all, an array of different 
strings is basically an array of arrays. 

"MON DAY "."TUESDAY", "WE DN 
ESDAYVTHUKSDAYY'FRIDAYVSA 

TURDAY "."SUNDAY" 

characters of variable length strings. 
An effective alternative to using arrays 
of arrays (multi-dimensional arrays), as 

we have been looking at is to create 
an array ol pointers to the strings, 
Now, instead of changing, 01 
swapping long strings around during SWAP 
SOU routines, we can effectively, and 
simply, swap the pointers around in a 
pointer array. 



c=(geteharfl-48); 
printf("%sW,get~n 






In order to pass the pointers to the 
correctly lo the function 

ist use the address sign 
front of the pointer array values: 



We siari with [he definition of a 
fum tion of type char, which will return a 
pointer- lone of the array pointers). 

The pointer array is declared *day|] 
and since it is static, is assigned with the 
strings of the days of the week. After 
this, the last line of the lunction will 
return the selected siring from the 
numerii Input of [he user Let's look at 
this line in more detail: 



swap(&ptr[0],&ptr[1], &plrf2J); 

The following program shows a Also in the prmitii I used the 

pointer array being swapped around symbol %s which signifies a string 

so thai the string arrangement is (remember. %d = a denary (decimal) 

different without actually moving Ihe number, %c = a character). 

Another aspect of Ltsfng an array of 

/' simple siring sort using a pointer pointers with string lists is haw easily 

arra y '/ any string Hem can be located. This 



ii program to demonstrate thl 



static char val2[| = "nuH"; 
static char val3(]="midd"; 
char*ptr[3| 




LETTERS 



fflO-ll 



More problems from our 

Agony Aunt, JASON FINCH, 

before he swans off on holiday 

to Germany ( I must be paying 

him too much .'.' ) 



PRINTER CHIP 



I have a couple of questions for you. Firstly, in rhe |uly 
issue you published an .illicit? on .1 Centronics Interlace, 
hut it relets 10 ( i Commodore- BASIC listing ip30. lines I 
and 53). This does not seem lo have been printed - or 
have I missed something? Second, in the August issue 
you published j letter about the MPSB01 printer: what is 
I l~ii"-' mudifk.itiun 1 ■•! i-.-i i.il chip'i ^11 inn icliu descenders 
and extra fonts? This would seem 10 remove one of this 
link' machine's main shortcomings. It you tan possiolv 
help with these points I would be mosl grateful, 
E.Coustick, Birmingham. 



DEAR MR.COUSTICK, 

THE LISTING OF THE BASIC PROGRAM IS NOT 

PRINTED IN THE MAGAZINE - INSTEAD YOU WILL 

FIND THE PROGRAM FN ED ON THE DISK GIVEN 

WITH THE ILLY ISSUE. ON YOUR SECOND POINT, 

THE SPECIAL CHIP IS THE PRINTER IV CHIP THAT WAS Dear CDU, 

ON THE MARKE1 A YEAR OR SO AGO. My set-up 

UNFORTUNATELY NO SUCH HARDWARE IS 

AVAILABLE TODAY, MOST LIKELY DUE TO THE FALL 

IN DEMAND FOK I Ht MPSBIil PRINTER. 



ACTUALLY RUN ON I Ht 128 WHILST IT IS 
OPERATING AS A 123. THESE ARE MAINLY BASIC 
PROGRAM5 THAT CONTAIN NO MACHINE CODE 
AND DON'T DO AN EXCESSIVE AMOUNT OF 
POKEING AROUND IN THE MEMORY. ANY OTHER 
PROGRAM WOULDN'T WORK BECAUSE OF THE 
DIFFERENT MEMORY MAPS FOR THE TWO 
MACHINES. THE MAJORITY OF PROGRAMS FOR THE 
I2B WILL NOT WORK ON THE 64 BECAUSE THE 
BASIC USED IN THF 128 HAS A NUMBER OF ADDED 
KEYWORDS THAT THE 64'S BASIC DOES NOT. MOST 
PROGRAMMERS UTILISE THESE EXTRA COMMANDS 
AND THE 64 SIMPLY DOESN'T UNDERSTAND THEM. 
IT IS BEST TO KEEP THE PROGRAMS WRITTEN FOR A 
64 TO THE 64 AND PROGRAMS WRITTEN FOR A 1 28 
TO THE 128. 



WHY NO POUND SIGN? 



a C64, t 



1 L H)1 






ly to suit the GEOS programs. 
) get Ihe pound sign printed 
ware without sun ess (except 
ter which meant transferring 
to GeoPaint with consequent 
might expect, your reply to 



Dear CDU, 

I understand lh.il ( '"in nun lore 04 programs on the disk 

can be run on the 128, bill is the converse late? I ihink I 

have tried one or two labelled for the 128 on my 64 

Without success. Is there a way of doing it or is il 

impossible? 

Alec Atkins, Devon, 

DEAR ALEC, 

THE PROGRAMS FOK THt COMMODORE 64 CAN 
ONLY BE RUN ON THE 128 PROPERLY WHEN THE 
LATTER MACHINE IS PUT INTO "64 MODE". I HIS 
MEANS THAT FHE I 2fl ACTUALLY EMULATES EXACTLY 
A 64 AND THAT IS WHY THE PROGRAMS ARE SAID 
TO BE ABLE TO RUN ON IT. THERE ARE ALSO A 
CERTAIN NLMBLR ( )l t'Kl IGKAMS I OK THE 64 THAT 



STAR LCI IIC printer, basil 

I had spent hours trying 

directly from the GEOS si 

10 1 re, ill' a graphic char, 

letters requiring Ihis real u 

ediling problems). As ye 

Matthew Langner in yniir September issue raised my 

hopes considerably so off I '.vent lull of hope. DIP switch 

number five on the LCI DC gives English font, so it was 

swilchfd 01'f as required. The line you gave was entered 

and lo and behold, a pound si^ri! Tlte only problem I lien 

being .1 reversal of upper and lowt 1 . ase fonts. Help! My 

printer prodi,. . - M ■' > '. ' ' [.. i'i 1 -:andard than 

the GEOS form .vhi.li h"n:- th* effectiveness of the 
program. FS^L 9 suggestion w is '■ buj their FontPack at 

twenty pounds whit h I (nought a bit much. I hope that 
you can assist me in unravelling the confusion. 
Glyn Hughes, Southampton. 

DEAR GLYN, 

YES YOU ARE RIGHT, THt FLICKING OF SWITCH FIVE 
DOtS RESULT IN THE TWO CASES BEING SWAPPED 
BUT THIS IS |UST ONE OF THE SIDE EFFECTS THAT 
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VOL) Will H.WI H ) LIV'L WITH I'M AFRAID, I GRANT 
YOU IT'5 A VERY BIG SIDE EFFECT BUT 
UNFORTUNATELY THERE IS NOT REALLY ANYTHING 
THAT CAN BE DONE ABOUT IT WITH CEOS. THAT IS 
THE ANNOYING THING ABOU1 GEOS - IT'5 
AMERICAN AND THEREFORE DOES NOT 
INCORPORATE THE POUND SIGN. THE ONLY WAY 
FOR YOU TO GET EVERYTHING WORKING PERFECTLY 
WITH GEOS WOULD BE TO TYPE EVERYTHING THE 
WRONG WAY AROUND - CAPITALS WHFRE YOU 
WANTED LOWER CASE AND VICE VERSA. I DON'T 
PERSONALLY THINK THAT BUYING THE FONTPACK 
WOULD RECTIFY ANYTHING IF YOU STILL WISH TO 
WORK IN NLQ. MY' SUGGESTION TO YOU WOULD 
BF TO BUY A DIFFERENT WORD-PROCESSOR. THF 
WONDERFUL THING ABOUT CEOS IS THE 
VERSATILITY BETWEFN THE PACKAGES BUT IF YOU 
IUST WISH TO USE IT FOR A WORD-PROCESSOR IT IS, 
AS YOU SAY, NOT AS EFFECTIVE AS YOU WOULD 
WANT WHEN YOU USE NLQ. A NEW WORD- 
PRO! ESSOR WILL COST .MORE THAN TWENTY 
POUNDS BUT WILL PROBABLY BE WORTH IT. I HOPE 
YOU ARE ABLE TO SORT SOMETHING OUT. 



DISKS NEEDED!! 

DearCDU, 

I am having some problems with n irm.ill inu, and copying 
with my 1571 dink drive and my C12B computer. I 
bought the C12B second hand and as a result I did nol 
get the CP/M disks which I now understand are supposed 
to go with the machine. I was wondering if through your 
excellent column I could lie jjuI in tout h w illi someone, 
or some firm, from whom I could purr hase these disks. 
W.Nisbet, Plymouth. 

DEARMR.NISBET, 

I AM AFRAID THAI I'M NOT SURE WHETHER THE 
DISKS ARE STILL FOR SALE BUT I WOULD FIRST 
5UCCEST THAT YOU TRY A SHOP CLOSE TO YOU 
THAT SPECIALISES IN COMPUTER EQUIPMENT. 
FAILING THAT I CAN ONLY DO ONE OF MY FAMOUS 
PLEAS TO ASK IF THERE IS ANYBODY WHO KNOWS 
FOR DEFINITE FROM WHERE MR.NISBET COULD 
OBTAIN THE DISKS? SORRY I CAN'T BF OF ANY' MORE 



b,.|„. 



■ this 



and down tin* 
I they c 



.illud ■- 



■ doni . 



i the 



atng" but I don't understand 



anyway, that it has got something lo do v.illi -.iue waves 
hut how does one make a bar rriOve in this way? I know 
thai some sort of table of values is sel up hut I haven't goi 
a clue as to how- to go about selling one up. Could you 
please shed a bit of light on this tor me and possibly 
provide a sample program, as everyone else tells us the 
lheor\ behind e\eiylhing but noliod\ seems to want to 
reveal 100"/,. of how to do anything. In case you need to 
know, I do understand assembly language and I am 



if the te 



HELP. 



RASTERS AND SINE WAVES 



tonths I have become interested in the 
at can be achieved by Using [fie ranter 
if the (H. I particularly like the effect 
>nt background colours are displayed 
inch as in Raster Editor in October's 



DEAR EDWARD. 

THIS ISA BIT SPECIALISED SO IT'S A GOOD JOB THAT 
I KNOW A BIT ABOUT RASTERS. FIRS I AND 
FOREMOST YOU ARE CORRECT IN THINKING THAT IT 
IS TO DO WITH SINE WAVES. IF YOU ARE 
MATHEMATICALLY MINDED, IMAGINE THE 
HORIZONTAL AXIS OF THE GRAPH OF THE WAVE AS 
BEING TIME RATHER THAN DECREES AND THE 
VERTICAL AXIS BEING THE VERTICAL POSITION OF 
THE BAR RATHER THAN IUST A VALUE BETWEEN -I 
AND +1. THEN YOU CAN SEE THE VERTICAL 
POSITION OF THE BAR AT ANY ONE INSTANT IN 
TIME. WHEN THE BAR IS NEAR THE TOP, EACH 
INCREMENT IN VERTICAL POSITION HAS AN 
INCREASINGLY LONGER PERIOD (It FlMI BETWEEN 
IT AND THE NEXT INCREMENT. UNTIL WE START 
GOING BACK DOWN AGAIN. THEREFORE THE BAR 
APPEARS TO SLOW DOWN AND THEN GRADUALLY 
SPEED UP ON THE WAY DOWN. BEFORE AGAIN 
SLOWING WHEN IT REACHES THE "TROUGH" OT 
THE SINE WAVE. THERE IS A SIMPLE ALGORITHM FOR 
RELATING ALL THIS TO COMPUTERS AND RASTER 
BAR5. A TABLE OF FIGURES DOES INDEED NEED TO 
BE SET UP AND THESE REPRESENT THE VERTICAL 
POSITION OF THE BAR AT ANY ONE INSTANT - THERE 
ARE NO VARIABLE TIME DELAYS, IT'S IUST THAT THE 
BAR IS DISPLAYED AT THE SAME POSITION FOR 
MANY CONSECUTIVE CALLS OF THE INTERRUPT 
ROUTINE. IT IS VERY DIFFICULT FOR ME TO 
SUMMARISE EVERYTHING ABOUT SINU5SING IN THIS 
SHORT SPACE BUT ANYWAY. HERE IS THF 
ALGORITHM: Z= INT'd.V PR* SINih.JH' I 8S ' NM/VL i 
+ PR/2) WHERE PR IS THE VERTICAL RANGE OF THE 
MOVEMENT IN PIXELS, VL IS THE TOTAL NUMBER OF 
VALUE5 IN THE TABLE, AND NM IS THE NUMBER OF 
THE VALUE IN THE TABLE. THE CONSTANT 6.283185 
SIMPLY INVOLVES THE COMBINATION OF THE 
CONSTANT PI/180 TO CONVERT in DECREES AND 
160/VI WHICH CALCULATES THE NUMBER OF STEPS 
IN DEGREES ALONG THE WOULD-BE HORIZONTAL 
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AXIS OF THE WAVE. THE VAI LIES OF PR/2 ARE 
REQUIRED BECAUSE VOL) WANT TO START IN THE 
'MIDDLE" OF THE VERTICAL AXIS RUT YOU WANT 
THE LOWEST VALUE TO RE ZERO AND NOT A 
NEGATIVE NUMBER, AND THAT IS WHY THE PR/2 IS 
ADDED AT THE END. ALL THAT IS \ KM 
COMPLICATED BUT THERE IS -\ PRACTIC \L USE OF IT 
ON THIS ISSUE'S D15K TILED A5 "PROEIIA". THE 
PROGRAM ASKS YOU FOR THE NUMBER OF VALUES 
TO BE CREATED AND THE RANGE OVER WHICH THE 
BAR WILL TRAVEL. IT THEN DISPLAYS THE 
NECESSARY VALUES AND MOVES A SPRITE ON THE 
RIGHT OF THE SCREEN TO SHOW YOU WHAT IS 
HAPPENING. ALSO (JN THE DISK IS "PROB1B" 
WHICH IS AN ASSEMBLY LANGUAGE PROGRAM 
FORMING A PRACTICAL EXAMPLE Oh THE 
INTERRUPTS IN OPERATION. SHOWING EXACTLY 
HOW YOU HAVE TO ACCESS THE SINUS TAB] F AND 
IMPLEMENT THE INFORMATION WITHIN IT. NOTE 
HOW, IN PARTICULAR, THE POSITION OF THE 
RASTER LATCH IS KEPT CONSTANT. YOU MAY 
CHANGE THE VAI UES IN IHF COLOUR FABLE IF YOU 
WISH - FOR A TOATALLY BLACK BACKGROUND 
MAKE THEM ALL SOU BYTES, I APPRECIATE THAT ALL 
THIS IS A BIT COMPLICATED ON FIRST READING, 
BUT EVERYTHING SHOULD SORT ITSELF OUT ONCE 
YOU HAVE FAMILIARISED YOURSELF WITH THE 
PROGRAMS, 



PROBLEMS IN S.A. 



Thi' problem starts wilh ihe i.ici th.nl I live in South Africa 
and that 'new' software is not available. Therefore I have 
only programs dated lo 1587, I hough! a tape version of 
"Game Over" and I have difficulties in getting lo the 
second world. Seeing as how it's my best game. I would 
like to know wh.ii the password is to the second stage of 
the game. I have also con net ted .1 reset button to the user 
port. Are there any POKEs and SYSs I can use to gain 
infinite lives and so forth! I would also appreciate it if 
J you could tell me wh.it games in CDU in Ihe past have 

(used the 5EUCK, The only one I can think of is Atlantis. 
Colin Sanderson. Soulfl Africa. 

DEAR COLIN, 

I DO NOT OWN A COPY OF THE GAME THAT YOU 
MENTION AND THEREFORE CANNOT OFFER ANY 
HELP ON HOW TO GF I TO IHt SECOND STAGE OF 
IT. I WOULD SUGGEST THAT YOU WRITE TO ONE OF 
THE OTHER COMMODORE MAGAZINES, BUT ONE 
THAT SPECIALISES IN PERHAPS GAME REVIEWS. 
SOMEONE THERE IS BOUND TO BE ABLE TO FIND 
OUT THE INFORMATION THAT YOU WANT THERE. 
AS FOR CAMFS THAT HAVE BEEN PROGRAMMED 
USING THE SHOOT-'EM-UP CONSTRUCTION KIT. I 
CAN THINK OF ONLY TWO OTHERS, THOSE BEING 




GIVE US A MAG JOHN 



lised INPUT r 



2 published by .Marshall 



seeking. Has anybody out 
willing to pay for it, anil 
■ ail', help Otl thin matter. 



number 40 is the one I arr 
thete got ,1 copy of it? I ar 
would be eternal K grateful ft 
L.C.Sparrowhawk, Crawley. 



DEAR YIK.SPARROWHAWK, 

THANKS FOR YOUR LETTER. ALL I CAN DO IS TO SAY 
THAT IF ANYONE CAN HELP OUT THEN PLEASE 
WRITE TO TECHNO INFO WITH ANY FURTHER 
DETAILS THAT YOU M.-Yl CONSIDER NECESSARY. I'LL 
KEEP YOU POSTED OF ANY DEVELOPMENTS. 



BRIDGE PROGS GALORE 

Dear CDU, 

I have been a reader of CDU from the very first issue and 
think il is a very good magazine. Regarding the query 
from Mr.Wright of Shropshire in the October issue, I have 
a game of Bridge on a game package called "The 
Complete Home Entertainment Centre", As well as 
Bridge il has Mali long. Dominoes. Won Inarch. Pinball 
and Video Card \rcade This complete package was 
produced by: 1 I IS Si 11 , - I rrl. CDS House, Beckett 
Road, Doncastw South forks, DNJ 4AD. Their 
telephone iiuimi. ns^ ven as 0302-21134, I do not know 
il this is the present address but hopelullv Mi.Wrighl will 
be able lo gel a copy of the. program, 
W.M.Pusey. The Isle of Wight. 

DEARMRS.PUSEY, 

THANKYOU VERY MUCH FOR TAKING THE TIME TO 
WRITE THE LETTER INFORMING ME OF THE 
PACKAGE, HOPEFULLY NOW MR.WRIGHT WILL BE 
ABLE TO FOLLOW THIS ONE UP. I MUST ALSO 
SINCERELY THANK THE MANY OTHER READERS WHO 
SENT IN SIMILAR INFORMATION SO PROMPTLY. I 
HAVEN'T GOT ROOM TO MENTION ALL YOUR 
NAMES, BUT YOU KNOW WHO YOU ARE- 
EDITORS NOTE:- IN FACT WE HAD NO LESS THAN 17 
PEOPLE OFFERING THE SAME HELP. THANK YOU 
ALL!! 
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LACK OF UNDERSTANDING 

Dear CDU, 

Being very new to cumput ts unch aarel «n lisle of the 

jargon used and find I i nsli ■ sk! In computer 

too old!). I have just boughi rm first cap) ol CDU (Vtolume 
I Numbei 12) ,ni(l haw had trouble wilh Ihe programs. 
Firstly, saving Spread-Ed file* ,ind using [hem on Graph Ed. 
Mention is made of 3HT, .CRA arid .STAT extensions. 
Whal are Ihey and how do I use them. My next problem: I 
am using a C64, a 1 .=54111 drive ami an MPS l.iinC printer 
Inn it will not work properly. 5nmetimes disks ivill not load 
and I have programs with PRINT commands and when 
used the screen shows il is printing hut the prinic-r is doing 
nothing. Even ihe test disk tli.il , omes With the 1 =14 I II lias ,i 
piintt'i tcsl program, hul when loaded il just states "Device 
111,1 present". Am I doing something wrong or is the printer 
incompatible? 
W.Hunter, Newcastle. 

DEARMR.HUNTER, 

FIRSTLY, WITH RELATION TO THE SUFFIXES THAI YOU 
MENTIONED. IN THE INSTRUCTIONS TO THE 
PROGRAMS THERE ARE DETAILS OF H( PW T( I I OAD 
AND SAVE INFORMATION FROM THE SPREADSHEET 
AND THE GRAPH PLOTTING PROGRAM. WHEN IT 
SAYS THAT YOU MUST USE A SUFFIX THE'-. SIMP1 ', 
ADD 1 1 TO THE NAME THAT YOU ENTER FOR THE FILE 
WHEN IT IS SAVED OR LOADED. WHEN IT FELLS YOU 
TO OMIT THE SUFFIX THEN JUST IGNORE IT. All IHE 
SUFFIXES DO IS TELL YOU THAT A PARTICULAR FILE 
ON A DISK IS TO BE USED WITH EITHER THF 
SPREADSHEET OR THE GRAPH PLOTTER. THEY ALSO 
HELP TO ENSURE 1 HAT THE FILE THAT VOL-' WANT T< J 
LOAD, IS CAPABLE OF BEING LOADED INTO EITHER 
PROGRAM. THAT IS, FHAT A FILE DESIGNED FOR FHE 
GRAPH PROGRAM WILL ST( IKE DATA DIFFERENTLY TO 
ONE THAT IS DESIGNED ONLY FOR USE WITH THE 
SPREADSHEET PROGRAM AND THEY THEREFORE HAVE 
DIFFERENT SUFFIXES TO PREVENT THE WRONG DATA 
BEING LOADED. WITH REFERENCE To THE PRINTER, I 
THINK THAT IT IS COMPATIBLE WITH THt M AND 
THEREFORE CAN ONLY THINK THAT YOU ML. ST H WE 
OVEfilOOKED SOMETHING THAT YOU THOUGHT 
WAS TOO OBVIOUS. THF DEVICE NOT PRESFM 
ERROR INDICATES TO ME THAT IHL PRINTER Is 
l'< ISSIHLY SET UP AS DEVICE NUMBER FIVE - IT 
SHOULD BE NUMBER FOL R. HAVE A I OOK IN THF 
MANUAL TO SEE HOW TO CHANGE THE DEVICE 
NUMBER AND IF IT IS SET TO FIVE THEN CHANCE (T. 
YOU CAN PERF( )RM A SIMPLE CI IECK YOURSELF. FIRST. 
FROM POWER-UP OF rHL COMPUTER. TYPE: OPEN 
1,4: PRINT#I. "HELLO": CLOSE I. IF THAT PRODUCES 
AN ERROR OR DOES NOTHING, TRY: OPEN 1 V 
PRINT#1, "HELLO": CLOSE 1. IF THAT STILL P 
AN ERROR THEN THERE MAY BF A PROBLEM Wl I H Tl IE 



i:>\IMf HMNING'. CHECK. THAI \LL THF I h YDS GO 
I" WHERf rHEl SHOULD. IMF PROBLEM WITH THF 
DRIVE SOUNDS RATHER ODD - HAS THE PRINTER GOT 
AN ON-LINE FICTION; IF SO. MAKE SURF THAT THE 
PRINTER IS ON-LINE (OR SIMPLY READY TO PRINT' 
BEK H'.l S I \kTING THE LOADING, I HOPE THAT I HAVE 
UEEMOI some H&PTOYOU. 

QUOTES ON STAR LC10C 

Dear CDU, 

In Ihe lulv I'Nii Issue there was ,i i|.ier\ on using quotes 
Wilh a word-processor, Ifiht man's STAR LCI DC is like ilic 
mono version it is possible. The printer can download ihe 
character ROM into RAM and (hen you can change a 
character nol needed to quotes. The firsl program that I 
have enclosed is foi drafl mode and tin sei nnd is foi Nit.) 
mode. Lines IK) to I4i) set up the changing oi ROM to 
RAM and line [50 tells the printer win. h charactet to 
change Irharactei i> is jn exclamation mark), The main 
p. ill or Ihe pfoiiums were taken from ihe |.irinler manual. I 

L.I.Todd Bedfordshire. 

DEAR.MR.TI iDD 

THANKS VERY MUCH FOR 5ENDING THE PROGRAMS. 
I HAVE INCH DED THEM ON THISISSUE'S DLSK-THE1 
ARE FILED AS "TECHNOl" AND "TECHND2" FOR 
DRAFT AND NLQ RESPECTIVELY- MAY I }UST ADD THAT 
IF YOU SHOULD LOAD AND RUN THEY PROGRAMS 
IMMEDIATELY BEFORE LOADING THE WORD- 
PR( II ESSt IR. AND IHL PRINTER SHOULD NOT BE RE- 
INITIALISED IN BETWEEN DOWNLOADING THF 
CHARACTER AND PRINTING IT. Also II YOU ARE 
USING NLQ, MAKE SURE THAT YOU HAVE SELECTED 
YOUR DESIRED NLQ FONT BEFORE RUNNING THE 
PROGRAM. 



MORE LACK OF KNOWLEDGE 



il ihose 



iuld you please gi 
Complicated u 






I have had rti) i "inpiiier for under [' 

quite familiar with all the computer It 

the Base-Ed instructions were only complicated 

t am nol sure whal it means by -Melds" and 

and suggest thai you explain a little more, I look 

i M'Li, re p|y ,in,-| n ,,i by ,„,,,,, i,ui j n , l0M nl( , n ih' s 



DEAR PAUL, 

FIRSTLY, \s YOU REQI ESTI D. I HAVE PUBLISHED 

ETTER AND MY REPLY FOR ONE AND AU lo 

SEE. SECONDLY, I MUST STRESS I HAT IT IS ENTIRELY UP 
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TO THE AUTHOR OF THE PROGRAMS TO sl'ITll 
SUITABLE INSTRUCTIONS BECAUSE WE SIMPI\ 
HAVFN'T GOT THE TIME HERE F< ) BE ADDING THINGS 
IF WE FEEL IT IS NEEDED. I HAVE SENT OL I I'l I \S IN 
THE PAST FOR PROGRAMMERS TO RFVF.AI [VERY 
DETAII NECESSARY IN THEIR INSTKt CTIONS. BUT IL ST 
FORYOL I SHALL DO IT AGAIN All PROGRAMMERS 
PLEASE REVEAL EVERYTHING THAT VOL CAN ABOUT 
THE USE OF THE PROGRAM. NOW TO ANSWER H>LK 
QUERY AS TO WHAl "FIELDS" \ND "STRINGS Ml AN. 
WHEN VOL' USE A DATABASE, VOL ARE L1KLL> In 
GROUP THINGS UNDER HEADINGS. THE SIMPLEST 
ANALOGY BEING THE ADDRESS BOOK STYLE WHERE 
YOUR HEADINGS WOULD HE '■NAME'. "ADDRESS' 

AND "PHONE NUMBER" AMONGST OTHERS, EACH or 

THESE IS CALLED A FIELD. IHFF1EFORE YOUR 
DATABASE CONTAINS THREF FIELDS. OTHER EXAMPLES 
OF I IEI US COULD BE "VIDEO NAME", "p 1MPANY", 
"MODEL" AND SO FORTH. ANY HEADING SUCH AS 
THAT IS CALLED A HELD. ONE PIECE OF INFORMATION 
IS TAKEN FOR EACH FIELD AND THAT V1AKES \ 
RECORD. THEREFORE ONE ENTRY (RECORD' IN A 
DATABASE COULD HAVE "IASON FINCH" STORED IN 
THE FIF1D WITH TITLE "NAME"; 'COOK CLOSE. 
RUGBY' STORED IN THE FIELD WITH TITLE "ADDRESS : 
AND "573080" STORED IN THE FIELD WITH NAME 
"PHONE NUMBER'. THAT INFORMATION .MAKES UP 
ONE RECORD AND VOU CAN HAVE AS MANY AS 
THOSE AS THE DATABASE WILL PERMIT. EACH OF 
THOSE THINGS THAT IS STORED IN THE MEMORY 
THAT I HAVE SHOWN BY ENCLOSING THEM IN 
OUOTE MARKS IS CALLED \ STRING. ANYTHING THAI 
YOU ENTER THAF CONSISTS OF LETTERS AND 
NUMBERS IS CALLED A STRING, THEREF< IKE F \CH 
RECORD 5HOULD HAVE A SIRING STORED UNDER 
EACH FIELD HEADING. I HOPE IHAT I 1 1 WE NOT 
SIMPLY SERVED TO ADD TO THE CONFUSION! 

TROUBLE WITH B.O.S.S. 



LOAO'THE BOSS" ,8,1 FOLLOWED BY NEW AND THEN 
SYS4915J, OR MJERNATIVEUi lo LOAD THE CODE 
FROM WITHIN THE PKOi., RAM YOU SHOULD 
CONSULT THE DEMO I H AT I HAVI PREVIOUSLY 
MENTIONED. THE S 1 iS4'ir,J COMMAND "SWITCHES 
ON' THE SOFTWARE ALLOWING MIL TO ENTER EHF 
COMMANDS, YOL SHOULD NOW BE ARI F TO DO 
Wl I ATE VI K YOU WANT. REMEMBERING TO PREFIX 
EACH WMH AN APOSTROPHE MARK, FOR EXAMPLE, 
\FIER SUlK HING ■'■ R I ' IMPl TLR ON. TYPE THE 
FOLLOWING: LOAD'THE BOSS'.H.l FOLLOWED BY 
NFW WHEN IT HAS LOADED. THEN IYPE SYS-PHiJ 
FOLI OWED B-> CLS. THAT SHOULD CI FAR THE 
SCREEN. I HOPE THAT VOU WILL NOW BE Mil F K I 
CFTEYER'i [HING TO WORK 



TIP OF THE MONTH 



, ihi- 



„nth\ 



September disk. Upon loadin trw p" - ■ n n "" i 

you are presented with a facttlty toi i ■ . i sprit 

or looking at a map 01 an island. No commands a 

Listing the program otters about lucntv lines • 

confirming the sprite and island hit, but nothing el 

can I do? I have tried loading it and typing One i 

the commands listed with no result Please tr> to shed some 

light on this problem. 

M.McCrail, Manchester. 

DEAR MK.MCGRA1L, 

THE MAIN PROGRAM IS ACTUALLY IUST A MACHINE 
CODE FILE, THE PROGRAM THAT LOADS FROM THE 
MENU BEING A DEMONSTRATION OF THE CODE IN 

ACTION. YOU .MUST LC >,AD THE PROGRAM BY TYPING 



: I have received quite a few which pleases me no 

he nnir lli.it I piiHiii-fii v«j la-t muni li is here this 

it comes to you courtesy r>t Mr.R.Smedley from 
AslTfield, Notts, and lakes the form of a machine 

tine which vou will find on this issue's disk. To 
Imply enter LO.AD'IECHNO TIP",H,1 . Take it 



THE PROGRAM WILL ALLOW THE INDIVIDUAL TO 
CONTROL THE SPEED AT v\ HIGH CM BASIC OPERATES. 
THE PROGRAM IS ACTIVATED BY 5Y549152. TO 
CHANGE THE SPEED AT WHICH BASIL OPERATES YOU 
THEN PRESS TIIL COMMODORE KEY' AND THE 
CONTROI kll SIMULTANEOUSLY IHISMUSTBE 
D( iNF WHILST THE COMPUTER IS EXECL TING A BASIC 
PROGRAM) AT WHICH POINT THE COMPUTER WILL 
STOP WHAT IT IS DOING AND PROMPT YOU TO 
ENTER A NEW SPEED B> PRESSING ONE OF THE 
NUMBER KEYS .ZERO IS NORMAL SPEED AND NINE IS 
COMPLETELY PAUSEDI. THF. COMPUTER WILL THEN 
CONTINUE FROM WHERE IT LEFT OFF. THE PROGRAM 
OCCUPIES LOCATIONS 4') 152 TO 49824 (IT 
AUI.HTH IN ALLS USES MEMORY UP TO LOCATION 
504311 AND DOESN'T USE THF INTERRUPTS, SO IT 
SHOl ID BF COMPATIBLE WITH MOST OTHER 
PR( IGR.A.MS. THF PROGRAM WAS DESIGNED TO AID 
THE DEBUGGING OF BASIC PROGRAMS BY 
PROVIDING THE FACILITY TO SLOW THEM DOWN TO 
SUCH A POINF THAT YOU COULD SEE EXACTLY 
WHERE THE BUGGED PROGRAM FAILS. 



ON THE 



SCREEN DESIGNER 



Those veritable gremlins have been at it again. 
HAM CHRISTIE 



In the MAY issue of CDU we published an excellent 


"LOAD" function, also from the F7 menu. Here, use was 


utility fur designing your own screens and platforms for 


made of location #1022 to determine whether screen 


games. Unortunately, it has come to my attention that 


data is currently present in memory or not. The problem 


there is a couple of minor bui>s in the program SCREEN 


beine, that when use is iikide i ii this luncnim to load in 


DfcSK.NtK, we present the updated version for your 


screen, character data or the directory, ibis location is 


pleasure on this months disk PAUl EVES (Editor) 


set to 1. (This tells the computer that screen data is 




present). However. 1 didn't notice thai this location is 


Whilst using the SCREEN DESIGNER module from the 


also set if character data or the the directory is loaded - 


■ibove mentioned utility iheru tire two problems you may 


and this is where the problem :ies since new screens are 


come against. The first concerns the use of the "XY" 


now- stored in the loi atton pointed to via the vector at 


function, from the F7 menu. This function was the last 


$4000/1 . 


one that 1 developed and use was made of the ACTION 


Both these problems have now been corrected, and on 


REPLAY MK V cartridge. As this cartridge allows 


the disk -.on will find the new version. 1 apologise to you 


HI- \AI II < I MM. in liu used within Basic 1 made use en 




this number base to enable me to keep track of vital 


PLEASE NOTE: When runn n« ti".1mft .i [tame you 


memor) local ons whilst in the Monitor mode. 1 


should re* t Bash i I ti Si B AFTER running 


i ii npletel} forgot to convert the two numbers in line 


SPOKIUIs -i >- ■ 'o |. ■■ [if FORE loading in 


2400 of the "Ki routine. 


Pt.AT.BAsl., yprng 5Y55B26D otherwise PLAT.MC will 



The second 


problem w 


as seen with the use of the 


C64 


AMIGA C128 


^JVVA 1 C64 DISK DRIVE | '^.['V' 


> ONLY / 

~> £149.00 \ 

FREEGEOS 


plush 


i™S OFFER! 




,3:H n 






NEW|am 


III A5II0SI U 111 NCI Ms ,.Vm".'"'. 


■ :;: ' ::: " ;;: E:B:E 


•""""-■' """ 


s=ss 


EKS| 


1 CM COMPUTER 1 
| NIGHT MOVIES 


£140.08 + £5.00 P&P 




C.M.S. 

F3ZZ 


";'.'Vn:"!;r;,H,our 081469 

tunin.ummMfg 2346 



Super Combo 
Super Price! 




New Languages (or your 
C-64andC-128 



Super Pascal -64 
SuperC-64 
Cobol64/)28 
ADA- 64 
LOGO-64 
Video Basic -64 
Zoom Pascal - 



£39.95 SuperPascal-128 

£39,95 SuperC-128 

£29.95 Fortran-64 

£19.95 Forth-64 

£14.95 Pilot-64 

£19.95 Poscal-64 

£9.95 Assembler/Monitor- 64 



£39-95 
£39.95 

£29.95 
£12.95 

£14.95 
£14.95 
£9.95 
£59.95 



SPECIAL OFFER Sur*rC + Sup6rPoscol(C64orCl 26 
Send SA£. forfjll details 

ADAMSOFT, 18 NORWICH AVENUE, 

ROCHDALE, LANCS OL1 1 5JZ 
Access/Visa orders Tel: 0706 524304 



OIM THE DISK 




CDU presents a first for the magazine. We have a FEMALE reader, who just happens to be 
Australian, that has sent us a suite of useful routines for your enjoyment 



Over the next few issues, we will be presenting all sin of 
these routines. They are BETTER BACKUPS, CUSTOM 
BASIC, SPACE INSERTER, UNIVERSAL VERIFIER, LOAD 
ADDER and PERMANENT HEADER IRQ. Roughly they 
do the following: 

BETTER BACKUPS - Solves some of the problems 

encountered when Freezing large games. 

CUSTOM BASIC - A bit of a fun program rliat allows you 

to play around with the Basic keywords. 

SPACE INSERTER - A nice way of 'saving space in your 

code when you have a lot of printing to do. 

UNIVERSAL VERIFIER - A simple method of getting 

around the restriced use of VERIFY. 

LOAD ADDER - Allows a normal load to be added to an 

ACTION REPLAY C ARTRIDCE preloader. 

PERMANENT HEADER - An easy way of constantly 

displaying a message on the top of the screen, 

I hope you find these little routines as Useful as I have. In 
this issue I bring you the first of these, also the longest, 
namely BETTER BACKUPS. On the disk you will see the 
source code for this utility. Play around with It to your 
hearts content. Try a lew experiments, but above all, 
enjoy yourself. 

ELAINE FOSTER 



a program, usually a game of over 20G blocks in length, 
into two or more files on the disk: a loader (which may 
put sprite data into CIA locations), and one or more 
clones. The main trouble is that this backup which was 
saved by the Freezer may not load when using 
lasl loading hardware or software. And who, these days, 
would use a 1S41 drive at its "normal" Speed* There are 
also other problems with such backups, and these will be 
discussed here. Freezer cartridges have their limits. 

The first sign of the problem is when you try to toad the 
copied files, and you see a "FILE NOT FOUND" error. If 
thai happens, look up this article and try these ideas. 

FINDING BA AND EA 

First load the shorter of the copied files, but do NOT run 
it. These ideas will only apply to such programs; self- 
running one require more compile. ik'rt measures. Then 
find itsBeginning Address (BA) and Ending Address (EA). 
Your Freezer cartridge, and some Monitors, will usually 
tell you that during the load. If not, look at locations 43 
to 46. 



PRINTPEEK(4i)+256'PEEKf44) 
gives you the Beginning Address 

PRINTPEEK[45)+256 ( PEEK(46) 
gives you [he Ending Addi 



(EA). 



BETTER BACKUPS 

This article presents a method for ensuring that freezer- 
copied files actually work as desired, and incidentally 
presents some nice autoloading or .liilobooting Machine 

You may backup an aulorunning game from tape to 
disk, or disk to disk, using a freezer device, but when it is 
very long the copy may not load properly. Here are some 
solutions to that problem. Becaues most games use 
Machine Code, these Ideas use Machine Code, but 
anyone with an ordinary Monitor program, or Cartridge 
monitor, may apply them, and will also find some 
powerful 'ools for using the Kernal ROM. 

The problem may occur when a Freezer device i:uvaks 



Alternatively you t.in use your Monitor: 
.M002B 

which will give a string of 8 numbers in Hex. In general 
hexadecimal numbers are preceerled by '$', but in the 
Monitor that only happens In Disassembly. ".M" listings 
only show the number, and you have to realise that they 
are in hex. $2B and $2C are low byte (LB) and high byte 
(HB) for the 8A, and $2C and $2D are LB and HB for the 
EA, In general, for decimals, 
ADDRESS = LB+256'HB 

THE KERNAL LOAD ROUTINE 

To find whether the loader file is doing its job properly 
you will need to understand how Machine Code (MO 
loads a program. It is wordy, but not difficult. In Basic 



ON THE DISK 



you merely type; 

LOAD"progname",8, 1 
the Basil Interpreter docs the rest. In MC this requires 
three subroutines which are found in the KERNAL which 
is located from $E000 (57344) onwards. It is the "BRAIN' 
which directs all INPUT/OUTPUT operations. 



register tells it how many characters there ai 



3. LOAD; "Load RAM from . 

arid this to the assembly: 



device". For example, 



1. SETLF: set k 



I file n 



/ice number 
and secondary address'. Here is an example. Using your 
Monitor enter the following instructions, beginning at 
hexadecimal $2735 (10037 decimal). By the time you 
finish this article you will have entered a working 
program which can load others by Machine Code (MC). 
The actual addresses are not shown in the following lists, 
only the mnemonic instructions. In practice you would 

.A2735LDAfr$0fi 

for the first line, press RETURN, then merely enter each 
of the other lines in turn, as shown. The Monitor takes 
care of the assembly and keeps [rack of the addresses. Do 
NOT enter the semicolons or comments; they are foj 
your information only, and would confuse the Monitor. 

LDA#$08 ;file number 8 
LDX#$08 ;device numbers ' 
LDY#J01 secondary address 1 
ISR $FFBA;SETLFS subroutine 

IDA #$08 means 'LOAD 8 into the Accumulator', and 
similarly for the X and Y registers. Therefore 8 is put into 
the Accumulator, 8 into the X register and i into the Y 
. ISR is similar to GOSUB, and calls the SETLFS 
subroutine which uses those values of A,X and Y 
o record the file parameters. 

2, SETNAM; "Set Filename Parameters". For 
mple, say thai the name of the file to be loaded is 
"GAME", and thai the ASCI! numbers for that name are at 
location S274C. Reasonably, the high byte of that is $27 
and the low byte is $4C. So, now continue the assembly 
n your Monitor lagain without semicolon or comments!) 



le). On your 



The secondary address (5A) of SETLFS (Item 1, above) is 
very important for LOAD. If it is the new porgram is 
loaded into RAM beginning at a location defined by X 
(LB) and Y (HB). If" SA=1 the load is determined by the 
header information al the beginning of the first data block 
on the disk. It is not 'relocated'. If in doubt, try SA=1 . All 
of this, so far, has been equivalent to the Basic st 
LOAD" GAME", 8,1 

We shall return to this routine again, so for nov 
to a tormatted disk (NOT the CDU 

,S"LOADER/l ",08,2735,2750 

(which assumees Ihe saving format: DN,iiA,EA. If your 

Monitor uses another, of course use that instead). 

IS THE WRONG FILE BEING 
LOADED 



Now, let us look at some of the common sources of the 
non-working first file of the game. Load that first program 
into memory, and find BA and EA as described above. 
Then use the Monitor to find the LOAD subroutine. Say 
that BA=$0B01 and EA-S2734 (these were the actual 
ones in my problem). Then, realising that LOAD is 
located at SFFD5, and that the microprocessor always 
treats this in the order LB, HB, we can hunt for |SR 
SFF05; 

.H0801 2734 20 D5 FF 



LDA#t04 :lour characters in file n 
LDX#$4C ;low byte of filename 
LDY #$27 ;bigh byte of filename 
|SR $FFBD ;cail the SETNAM routin 



Now put the ASCII number for "GAME" at S274C; Enter 
.M 274C, and the result will be a string of 8 numbers, 
and at the right side of the screen, their character 
nts, if any. Put the cursor on the first of the 
plates at the right, and type GAME and press 
iu will then see the first four numbers in the line 
47 41 4D 45, Ihe hexadecimal ASCII for GAME. (In 
some Monitors you will need to enter the numbers only: 
look them up in any ASCII table). 

The X and Y registers are ;pointing' to this location. They 
tell SETNAM at SFFBD that the name is there, and the A 



This will give you the addresses where that combination 
20 D.5 FF occurs in the range 0B01 to 2734. The $20 
stands for "J5R". If you do not find anything, try; 

.H0601 2734 4CD5 FF 

where the $4C stands for ")MP" (GOTO in Basic). Or the 
J20 or $4C could he lett out and you could merely hunt 
for D5 FF, as long as it did not give loo many spurious 
results. 

Now look at each of ihe locations found, and scroll 
upwards with your cursor to see whal preceeds )SR 
$FFD5 (or IMP $FFD5). You ought to see LDA #$00 just 
above il. and before ihat the ISR SFFBD and ISR $FFBA 
groupings of 5ETNAM and SETLFS, (If you don't see 
either, skip to "IS NO FILE BEING LOADED" pan of this 
article). Locate |SR $FFBD and let the X and Y registers 
tell you where the file name is located ($274C in the 
above example). Use the "M" command of the Monitor 
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to tell you what those letters are. If they ace not the same 
as the name of (he next file this loader is trying to load, 
change them! If the new name is of a different length, 
adjust the LDA ot the SETNAM routine as necessary. Then 
save the changed program; 



v filer 



1,2734 



Now run the iiimlincil liutk-r program and il should work 

well. In the example shown you would do this by leaving 
the Monitor and entering the command SYS10037 from 
the keyboard. (10037 is the decimal of $2735: Your 
Monitor can give you that translation). 
Only one problem may arise. If the new name is longer 
than the old, il may not fit in the space available. In that 
case simply place it as the end of the program and change 
the SETNAM \ ind ■ po tars accordingly, and the EA For 
saving. 

IS THE WRONG DEVICE NUMBER 
USED 

In this case, all is well, but the device number of SETLFS is 
1 (for tape) instead (il 8 (lor disk), which is not surprising if 
the copy came from a tape. In that event, locatae the 
SETLFS area, and change LDX #$01 to LDX #$08, and 
save as before. This will usually not occur on the belter 

A complication is possible though. TAX means "transfer 
contents of A to X". You mtghl rind: 



The solution is simple. Change the first line to LDA #508, 
because the iile number is not important, li the third line is 
TAY (which use only one byte of code) however, you are in 
trouble, because there is no room to insert an LDY (which 

everything is crowded together. In that event you might 
jump to another location, but you would have to know 
exactly what you were doing. Machine Code can be very 
powerful, but it can also create some powerful 
catastrophes, and i- rnui li bar (In [o debug than Basic. 

IS NO FILE BEING LOADED 

There is one other possibility, and it is most annoying. You 
freeze your game, but il will only load if you do not use a 
fast-loader. You can lie down and have a nice nap before 
230 blocks have loaded without one! This happens 
because the copy only uses LOAD, and neither SETLFS nor 
SETNAM is included at all. The reason why this works is 
rather complicated and will not be discussed here. But the 
cure is that you have to add the preliminary routines. That 
is what happended tor the game which started this whole 



enquiry. But MC is, as mentioned, not like Basic where 
you can add lines between. So, you must add them at the 
end, and use the equivalent of a GOTO to access them. In 
this case, BA was $0801 and EA was $27.34. So, the extra 
routine was added at S2735. A disassembly of the relevant 
pan of the original murine is shown here, and you can see 
thai SETLFS and SETNAM are absent from all lines 
preceeding $0835 where IMP $FFD5 occurs. For the 
advanced reader it also shows why LOAD alone actually 
works without the others (X=0 and Y=0 when entering the 
subroutine at $0838, and the loaded name is the same as 
the previous one. pirn eeded by "1 '">. It is a clever idea, but 
useless, because fastload corrupts $BB. 



> D80D 78 


SEI 


XJHUF E6 01 


INC $01 


>OB10 A2 1C 


LDX#$1C 


> 0812 WOO 


LDY #$00 


> 0814 B9 47 08 


LDA $084 7, Y 


>081799 00D0 


STA $D000,Y 


> 0B1 ACS 


INY 


>081B D0F7 


BNE $0814 


>081D EE 16 08 
>0820EE 19 08 


INC S0816 
INC $0819 


>0823CA 


DEX 


> 0824 DO EE 


BNE S0814 


> 0826 I b 01 


DEC $01 


> 0828 20 38 08 


!SR $0838 


> 082B C8 


INY 


> 0H2C 84 B9 


STY SB9 


> 0B2E A9 08 


LDA #$08 


> 0830 48 


PHA 


> 0831 A9 0C 


LDA #$0C 


> 0833 48 


PHA 


> 0835 4C D5 FF 


JMP$rFD5 


> 0838 A5 BB 


LDA $BB 


> 083A DO 02 


BNE S083E 


> 083C C6 BC 


DEC $BC 


>083EC6BB 


DECSBB 


> 0840 E6 87 


INC $87 


>0842A9 31 


LDA #$31 


> 0844 91 BB 


STA ($BB),Y 


> 0846 GO 


RTS 



.H 0801 2734 BA FF and 

.H 0801 2734 BD FF and finding nothing. 

To cure (his. (he entry at $1)83.5 was changed to 

.>0835 4C35 27 IMP S2735 

which simply told the computer to jump to ihe new 
LOAD routine instead of the to LOAD. The new routine 
was then located at $2735, Just above Ihe old EA, and 
which looked like this (Ihe content of -LOADER/I" as 
above). 
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THE LOAD ADDITION 

LDA#S08 ;file number 

LDX #508 jdevice number 

LDY #$01 ;5A for nonrepeating load 

ISR SITRA.-SETLFS 

IDA #$t)4 ;number of characters 

LDX#$4C ;LBol"S274C, location of filename 

LDY#$27 ;HBof$274c 

ISR 1FFBD ;5ETNAM 

LDA #S0O ;Load, no! verify 

JMPSFFD5;Load 

and "CAME" is entered at S274C as described above, 
Using the "M" command of the Monitor. And that is all. 

The old BA was iOflCll and the new EA was S2750 lone 
more than the l.isi ,-icltliess used by (his Lidded routine), so 
the whole game loader was saved as; 



.S"nt 



Mir. 1 , II Hi' ".I 



1,2750 



Discern i rig reader 


can see that It would be possibl 


substitute TAX fi 


r the LDX #$08 in the second 


above, but thai 


vill reduce the length by one b 


requiring the nam 


location to be changed, etc. 



TRY IT YOURSELF 

All of this takes many more words to explain (han to do. 
Either assemble the LOAD ADDITION routine yourself 
on a Monitor, or if you have saved it, 
LOAD'LOADER/l",8,1 and now use it to load the 
"CAME" on the disk. Surprise, surprise, the program 
crashes, Why? Loatl the program on this disk named 
"SYS10037" {the LOADER part of the filename is only for 
information, not part of Ihe loadable filename), and 
disassemble it on your Monitor, (.D 2735). You will see 
that the following have been added. 

ISR $FFD5 ; LOAD as before, hut now jSR 
ST*. $2D stores LB of EA in location 45 
STY $2E ;stores HB of EA in location 46 
IMP SA7AE ;warm start to start of Basic 
(Ihen the name in ASCII follows) 

These were not needed in the all-MC program, but are 
needed if Basic is used. To run "SYS10037" merely enter 
just that. As by magic ihe disk program, "GAME" is 
loaded. Notice thai |SR Sf FD5 replaced IMP JFFD5. JSR 
is similar to GOSUB, and IMP to GOTO. So, IMP is used 
when it is at the end of a routine, and JSR when in the 
middle. 

AN AUTOBOOTING LOADER 

If you want the loaded program also to RUN 



t the SETNAM 



"SYS1 0037" program; 

|SR SFFDS ; as before 
STXS2D ; as before 
STYS2E ; as before 
JSR SA659 ; new line 
ISRSA871 ; new line 
IMP 5A7AE ; as before 
(then the name in ASCII 
pointers as necessary). 



Lo, your program loads and runs. (But first save this as 
LOADER/2, with the appropriate EA). Let's see you do 
that with Basic!!! "SYS1Q037" may be located anywhere 
there is room for 34 bytes. If the SETNAM X and Y 
pointers are readjusted for the new name location. If the 
Basic program to be loaded is long this will, in fact, be 
necessary so that the loader is not overwritten whilst it is 
working. It can be placed in high Basic or at 49152 or 
680, or even in the Cassette Buffer at 820 if you do not 
intend to use tape. 

A similar routine could be used to load and run a MC 
program too, and this is particularly interesting because 
one could be loaded by a Basic one into an area not used 
by the Basic program. In that case; 

|SR $FFD5 ;load as before 

IMP S|BA1 .-substitute Ihe BA of the loaded MC prog, 
(then the name in ASCII - reset SETNAM pointers as 
necessary) 

In this case you could save the result as LOADER/3. So, 
/I shows you how LOAD works in MC, 12 loads and runs 
a Basic target, and /.H loads and runs a MC one. 

When LOADER/1 was attached to a Game Loader, the 

RUN routine was unnecessary, because the second file 
was self-running (as most are). On the disk you will also 
find the Basic programme, "5YS680 BOOT LDR", When 
you load and run it it puts a MC programme in memory 
at location 680, which includes the two autobooting 
lines for a Basic target. Decimal 68(1 is entirely separate 
from Basic (which starts at Decimal 2048), and so is not 
affected by it. If you load and run this Loader and then 
enter the command SYS680, it loads and runs the (arget 
programme, in this case, "GAMES". The Loader may be 
changed to load any programme you desire; follow the 
instructions given in the REMs. 

If you will list this Loader you can then include those lines 
(without REMs or instructions, of course) in any other 
programme you please, allowing you to load and run any 
other programme from within it. This is remarkable: Say 
that Programme A has an option to SYS680. If it is chosen 
it loads and runs basic Programme B. If you include that 
routine (suitably altered for name! in Programme B it can 
then load and run Programme A again (or Programme C, 
etc)! The possibilities are limitless. 
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LDR by ri 

.5"5Y56B0 BOOT",0a,02A8,02DB 

lor a 1 6-letter name. This would have ihe advantage that 
it can then be luaded as MC from within .1 programme. 
to load and tun another. This is much neater than using 
Dynamic Keyboard techniques, and does not clutter the 
screen with loading data. It is always a good idea to 
include tin. 1 SYS number of any MC programme in the 
filename. It tells you automatically what command you 

DYNAMIC BOOTING 

The MC solution is indeed a neater way to load and run 
a programme, but it does require Ihe use of MC, which 
may daunt some people. On nest months disk will be 
DYN KB BOOT which does it In Basic, clumsily but 
simply. Merely till in the programme you want to boot, 
and include this it I hi: end 01 your main programme. 



described here should work for each of them, if 
necessary. The result is very satisfying: Ihe games now 
work with fast-loaders, so preserving sanity. And it is 
done by simple Machine Code; you do not have to be 
a prisoner of Basic, not of (he gameswriters nor of 
indifferent copy programmes. 



FINAL THOUGHTS 



Finally, all that we did here v 
was loading the wrong {or no) 



to ask why the loader 

Machine Code, Some 
files, and the ideas 



In the 



e of 5. 



Iving Ihe loading problem, a r 
loped for loading (. 



running) any program: 

Is any reader dismayed that this article has talked 
openly about freezing copies? It is every owner's 
right to make a backup, and it is wrong for 
manufacturers to force you to buy expensive copies 
of their overprotected programmes. On the other 
hand, that protection is useless for anyone owning 
reasonably powerful copying equipment, and greatly 

copies of a copied programme is another matter; 
whether or not you sell them, it is piracy, read 
"theft". 

In the present instance the original tape was bought. 
Piracy is as sensible as throwing out a book before 
reading it. If gameswriters cannot make a profit they 
will not write games for the Commodore, and then 
there will be no more programmes to copy. Have 
you killed any golden geese recently? 



DESIGNING A ROLE PLAYING GAME 



GORDON HAMLETT 



To compliment our Adventure series, we 
start a new service for people more 
interested in Role Playing Games 

Welcome to a new series of articles intenrlerl to lit 
nicely alongside the excellent ADVENTURe WRITING 
series from JASON FINCH. What I intend to do is 

examine the -.oris oi Ihoughl pi 01 essci thai you will ha to 
to go through in order to create your own role playing 
game. This will be done with reference to various 
commercially available games, looking at their strong 

What this series definitely will not cover is the 
programming aspect of games creation. I have great faith 
in the intellectual capacities of CDU readers as iar as that 
department goes! Instead, I will present you with 
sufficient ideas lor you to design your own stand alone 
modules or even a complete game. Who knows, you 
might even come up with something that be included on 
the disk in future issues. 

One final word of warning. If you want to write a 
character generator program lor your local Dungeons 
and Dragons game, (hat is fine. If you wish to publish 



such a program, you will first need to obtain various 
licensing agreements with the people who own the 
copyright. This will not come cheap so it might prove 
wiser to devise your own scheme of things. I will 
concentrate of fantasy themes •.imply because they allow 
the maximum scope for incorporating ideas. Cowboys 
weren't renowned lor their abilities as spell casters and 
combat in spai u tends to come down to variations on the 
theme of Zap! You're dead. 

CHARACTER DESIGNING 

This month's article will deal with designing a 
character. Anyone who has ever played an RPC will 
ri.'M'it ruber 1 1 mil es> Ik mi- 1 1 v i ■ v- t<> < ivale a pa it v. lolling 
hundreds of dice and generally wasting a lot of time 
before ihe interesting ,.id ventures start.How much easier 
to get all the hard work done for you. This module would 
be extremely useful either as an aid to real RPCers or as 
the start of computer moderated game. 

The basic premise of every RPG is that each player has 
a number of characteristics which affect how well he 
performs in a variety of circumstances. To go back to D 
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and D, the si* characteristics are strength, intHligence, 
wisdom, constitution, deilerily ,ind charisma. 

CHARACTERISTICS 

STRENGTH is self evident and no real alternative has 
been found. The stronger you are, the more you can 
carry and the more damage you do etc. INTELLIGENCE 
is usually needed for any magic users in the parly but 
could also be linked to any problem solving ability 
required in the game. WISDOM Is usually dropped 
altogether or lumped with intelligence. D and D used it 
for clerics praying to their various deities. 

DEXTERITY or agility is again an altribute common to 
all games. This will determine how well you can dodge 
blows, who reacts first in combat situations and what are 
your chances of falling off rickety old bridges. Dexlerity 
is also vital to thieves when il comes 10 picking locks, 
dismantling Iraps etc. 

CONSTITUTION determines the potential health of 
a character and again, is common to all games in one 
guise or another. It is a measure of how fit and heallhy a 
person is. Closely linked to constitution are hit points. 
These are a more dynamic measure ofa character's 
current state of health and the value of this variable will 
fluctuate conslantly throughout Ihe game as the player 
gets wounded and is healed etc. The usual rule of thumb 
is thai when hit points reach zero, the player is dead. 
The final D and D trait is CHARISMA and this is one that 
usually guts ignored unless your game is a particularly 
involvedone. It deals with how other players and 
monsters in the gamereact when you try to talk with 
them and so on. 

By and large, these values, by whatever names you 
call them, will remain fairly static throughout the game. 
When they do change though, they are likely to alter a 
whole range of variables that depend on them - chances 
of hitting an opponent, of being hit, damage caused etr. 
Possible reasons for altering aprime value might be some 
form of magic or paying for an appropriate training 



OTHER FACTORS 

There are several other factors that might affect these 
initial statistics. Many games allow characters to be 
different traces ■ dwarves, elves etc. Dwarves are strong 
and durable and so are likely to get bonuses for strength 
and constitution. On the other hand, they are not 
renowned for their intelligence and somay suffer in that 
department. 

If you allow female characters, then they are likely to 
gain bonuses for constitution (women live longer) and 
dexterity but lose points for strength. And so it goes on. 
You are limited only by your imagination, desired degree 
of complexity and disk spacel 



Other variables that your character file might have 
to contain include some of the following. A luck 
factor (or saving throw) is used to see whether you 
avoided a trap or a spell etc. Age might be important. 
Size could be a factor loo. Imagine if you are a giant 
trying to hit a hobbit. Surely there ought to he some 
penalty. 

As characters progress through the game, so il is 
normal to award experience points to show how well 
they have done. This in turn leads to promotions, 
usually denoted as an increase in level. For example, 
a third level magic user would have more spells 
available than ,1 second level magician and so on. 

As far as combat goes, you will need to monitor 
the basic chance to hit an opponent and also a 
character's armour class -which determines how 
likely he is to be hit. These values are likely to be 
altered as a player acquires magic weapons and uses 
spells etc. 

Characters with special abilities will need space 
to note the details. What spells a magic user knows 
or what are ihe chances of a thief performing 
different tasks are examples that spring to mind. Vou 
will also need to monitor what equipment is being 
carried and used. Finally, don't forget a name for 
your character. Players do like this sort of thing. 

IT'S SIMPLE - REALLY 

If all this sounds very complicated, let me try and 
simplify what you are trying to achieve. The 
character file will contain details of the basic values 
which in turn determine the out come of every event 
within the game. All the initial waffle is merely 
window dressing so that the player can set up the 
sort of character that he or she wants to take on the 
adventure. Once the initial values have been set, 
Ihey can largely be ignored. Let the computer do the 
number crunching for you. If you warn to seehow an 
expert syslem has been put together, I would 
recommend that you look at the Advanced 
Dungeons and Dragons rule books, particularly the 
Dungeon Master's Guide and Player's Handbook. 

One final idea. It is very difficult to obtain a fair 
balance between characters that are loo strong or 
too weak. Give everybody high values for their 
attributes and the game ceases to be a challenge. 
Make them too low and Ihe character dies in his first 
battle. What you are looking lor is an average plus 

become a super hero but il won't be easy. One 
possibility lhat as far as I know has not been covered 
yet is to have a built in character defect. Your best 
lighter has a thing about insects and will always run 
from battle with them. Someone else has a staff lhat 
always sings outwhen you are trying to sneak quietly 
past a guard and so on. In the next article, we will 
look at combat. 



A DVEIMTURING 

ADVENTURE HELPLINE 



jason Finch concludes this part of the helpline 
by giving you the final tips for finishing that 
great adventure by Tony Rome - KRON 

First and foremast I must apologise for there being no 
Adventure Helpline last monih. There are numerous reasons 
for thai although if I start reciting ihem ihev will sound more 
like excuses. The one main mistake was that I didn't realise 
how close to the deadline date I was until it had nearly 
passed! I kneel down and beg for your forgiveness. But now 
that my grovelling is over, let's get down to the serious side. 
This is actually the last article in the Adventure Helpline 
series, relating lo the adventure "KRON" that is! Over the 
past few months I have been looking privately at "The 
Astrodus Affair" published in the ]une 1990 issue and 
therefore next month I shall embark on the second topic of 
this series - that adventure. But first I must conclude the 
information relating to "KRON". There are sixteen locations 
discussed below, the firsl being the one thai I left you with 
last time, and one of the others bejng repeated from a 
previous article. Once you have thai information, fininhing 
"KRON" should Ire child's play! So let's continue... 

40 

In the Valley of the Dead. Due south over a deep lake 
stands the Castle of Spells, its stout walls rising towards 
the sky. Huge battlements overlook the lake and arched 
rtintlow!, like rold dark eyes stare down into the valley. 
Exits: EAST 39 (I think that is possible! - who cares if it 
isn't anyway?) 

Type: PLAY FLUTE - the eagle swoops and takes you over 
's, location number 43. 



On the battlements of the Castle of Spells, A staircase 
leads downwards. 
Exits: DOWN 44 

OTHER INFO: SO YOU MADE IT OVER THE DEEP 
LAKE - NOW IUST ENTER THE CASTLE BY ENTERING 
DOWN. 



At tne root ot a -tune st.iirc^e. There is ,t passage to the 

north and a door to the east. 

Exits: NORTH 41, EAST 45, CLIMB 43 

OTHER INFO: WHEN ARRIVING HERE FOR THE FIRST 
TIME YOU SHOULD GO NORTH AND THEN 
FOLLOW THE CORRIDORS UNTIL YOU GET TO THE 
ALCHEMISTS CHAMBER. THE IAR THAT YOU FIND 
THERE IS VERY IMPORTANT. 



o the battlements o; 



OTHER INFO: IF YOU ATTEMPT TO NEGOTIATE THE 
LAKE BY GOING SOUTH THEN YOU WILL DIE 
INSTANTLY. THE LAKE IS DEEP AND ICY WHICH YOU 
)UST CAN'T COPE WITH! 



At the northern end of a long passage. To the east is a 
Exits: EAST 42, SOUTH 44 

42 

In the Alchemist's Chamber, A cauldron bubbles over a 
fire filling the air with a blue cloud. Sealed jars 
containing en loured liquids stand here. 
Exits: WEST 41 
Type: GET IAR 

OTHER INFO: ONCE YOU HAVE GOT THE IAR LEAVE 
THE ROOM AS QUICKLY AS POSSIBLE OTHERWISE 
YOU MAY FIND YOURSELF FALLING ASLEEP. DO 
NOTOPEN THE IAR YET EITHER. 



In a large hall lit with many candles. Doors are east, west 

and south. An oak chest stands in one corner. 

Exits: EAST 46, SOUTH 47, WEST 44 

Type: (Enter the following commands on entering the 

room once you have the princess, not the first time thai 

you get here) 

OPEN CHEST - you must have the keys because il is 

initally locked. You should find a knife. 

GET KNIFE -this is vital 

GET CANDLE - this is needed for when you go south. 

OTHER INFO: AT SOME STACE IN THIS ROOM, 
USUALLY WHEN YOU RETURN FROM HAVING FREED 
THE PRINCESS, A RATHER UNFRIENDLY CREATURE 
CALLED BALZAN WILL APPEAR AND TRY TO KILL 
YOU. IF YOU ARE TOLD THAT HE FIRES AT YOU, 
ENTER THE FOLLOWING IMMEDIATELY: RAISE 
SHIELD. THAT REFERS TO THE SHIELD GIVEN TO 
YOU BY THE BORAN MAN IN THE SECOND STAGE 
OF THE ADVENTURE. THE BEAM IS THEN REFLECTED 
BACK AT BALZAN AND HE SINKS TO THE FLOOR - 
DEAD. 



In the Magic Room. The walls slowly move towards the 
centre of the room. There are doors to the north, east, 
south and west. 
Exits: NORTH 50, EAST 50, SOUTH 48, WEST 45 

OTHER INFO: THIS IS THE TIME WHEN "THE WALLS 
MAY MOVE YOUR SENSES SO". THE MESSAGE ON 
THE SCROLL TOLD YOU TO "TRY SOUTH, THEN 



ADVENTURING 



EAST, THEN SOUTH AGAIN", SO DO IUST THAT. IF 
HERE FOR THE FIRST TIMF ENTER: SOUTH, EAST, 
SOUTH. OTHERWISE YOU WILL BE CONFRONTED 
BY THE OGRE OF THE CASTIF AND WILL BE KILLED 
INSTANTLY. 

47 

In a large empty room to the south of a hall. A window 

looks out to the lake far below. 

Exits: NORTH 45 

Typo: LOOK - you see that you are in a mirrored room 

EXAMINE MIRROR - you see a panel 

PUSH PANEL - a staircase leading down is revealed 

LOOK - you are presented with a new description 

DOWN - ro location number 53. The panel closes 

OTHER INFO: NONE OF THE ABOVE WILL WORK 
UNLESS YOU ARE HOLDING A CANDLE WHEN YOU 
ARE IN THE ROOM. IF YOU ATTEMPT TO GO DOWN 
THE STAIRS WITHOUT THE CANDLE YOU WILL FALL 
AND BE KILLED. THAT WOULDN'T REALLY DO YOU 
MUCH GOOD. 



48 

In a passage. Dimly lil passages lead in all direction; 
EKits: NORTH 46, EAST 49, SOUTH 50, WEST 50 



OTHER INFO: IF ATTEMPTING TO REACH THE 

PRINCESS YOU SHOULD GO EAST AND IF 

RETURNING FROM FREEING HER YOU SHOULD GO At the bottom o 

NORTH, OTHERWISE YOU WILL BE KILLED. silver door 



52 

n the Castle Dungeons. A damp musty smell fills Ihe air 

and water drips incessantly from the stone ceiling. To the 

west is a small barred room with a strong oak door. 

Exils: NORTH 49 

Type: DROP JAR 

NORTH - to 49 

WEST - from 49 to 48 

EAST- back to 49 

SOUTH - back to 52 

EXAMINE GUARD - you find some keys 

GET KEYS 

WEST - to location number 51 

OTHER INFO: THE IAR CONTAINS A SLEEPING 
POTION AND SO WHEN YOU DROP IT THE POTION 
BECOMES ACTIVE. THE WHOLE IDEA IS TO SEND 
THE GUARD TO SLEEP AND NOT YOURSELF AND 
THEREFORE YOU MUST LOITER ELSEWHERE FOR A 
WHILE TO LET IT TAKE EFFECT. THAT IS THE PURPOSE 
OF THE FOUR DIRECTIONAL COMMANDS, THEY 
SIMPLY CREATE A TIME SPAN FOR THE POTION TO 
TAKE EFFECT. THEY ARE NEVERTHELESS ESSENTIAL. 
WHEN YOU HAVE THE PRINCESS, ENTER: NORTH, 
WEST, NORTH, WEST TO RETURN YOU TO THE 
LARGE HALL. 



53 



uirwjy. To ihe north is 



49 

In the Circular Room. Doors lead in all directions. 
Exits: NORTH 50, EAST 50, SOUTH 52, WEST 48 

OTHER INFO: IF ATTEMPTING TO REACH THE 
PRINCESS YOU SHOULD GO SOUTH. IF YOU HAVE 
FREED HER YOU SHOULD GO WEST. 



OTHER INFO: UNLESS YOU WANT TO BE EATEN B 
AN OGRE AND HAVE TO START ALL OVER AGAIN, I 
WOULD SUGGEST THAT YOU AVOID THIS 
LOCATION AT ALL COSTS! 



Exits: none 

Type: EXAMINE DOOR - only those thai know the 

password can open it 

OKURA - the door swings open, lust type that as if it 

NORTH - the candle burns out and you are returned to 
the Cave of Ice, location number 31, detailed last month 
but repeated below in case you missed fi! 

OTHER INFO: IF THE CANDLE GOES OUT THEN YOU 
WILL BE ATTACKED BY A BAT AND IT WILL KILL YOU. 
THERE ARE NO EXITS TO BEGIN WITH BECAUSE THE 
PANEL CLOSED BEHIND YOU, SEALING OFF THE 
STAIRCASE. 



51 

II slone room. The heavy oak doc 



dimly lit 

Exits: EAST 52 

Type: GET ZORA - just take her as If she's an object. You 

have freed her and must now return to the Cave of Ice. 

See the information at the end regarding the "correct 



54 

in a clifftop overlooking the Sea of Storms. Far below is 

a rocky inlet. 

Exits: none 

Type: RUB RING - you d.re returned to the place where 

you originally rubbed it unless this marks the end of your 

adventure. 

OTHER INFO: THIS LOCATION COULD MARK THE 
END OF YOUR ADVENTURE IF YOU RUBBED YOUR 
MAGIC RING WHILST THE PRINCESS WAS "IN YOUR 
POSSESSION". YOU ARE THEN TOLD A LITTLE BIT OF 



ADVENTURING 



w cover the roof and the 

but deep fjit is ,1 passage. 



,1 pulley with a wfiL*ht 



II / I MEVkK - I WON'T SPOIL THE ENDINC FOR YOU, 
YOU SHOULD NOW BE ABLE TO FIND OUT WHAT 
HAPPENS FOR YOURSELF!!! 

31 

walls. To (he east ove 

A silver door is set in the sourh wall'. West is 

Exits: WEST 30, IUMP 32 

Type: EXAMINE ROOF - ih< 

attached lo some cord 

CUT CORD - various things happen but more 

importanily a crown is revealed 

GET CROWN 

RUB KING - you have the princess, you have the crown, 

you should have your ring slill so rub your magic ring 

and whisk yourself away lo the end of (he adventure. 

OTHER INFO: RETURNING HERE WITH THE 
PRINCESS MARKS ALMOST THE END OF YOUR 
ADVENTURE. YOU MUST HAVE THE CROWN BEFORE 
YOU CAN ESCAPE COMPLETELY AND THAT IS DONE 
AS DETAILED ABOVE. 

FINALLY 



Thai final chunk of information should allow you lo finish 
the adventure, h" you still can't then there isn't much I can do 
for you I'm afraid! As I have become accustomed lo doing, I 
shall now reveal one of the "correct" routes through this 
section of the adventure. The location that you should visit 
are in the order as follows: 40-43-44-41-42-41-44-45-46-4)1- 
49-52-149-48-49-52-] 51-52-49-48-4&-45-47-53-31-S4 

The important thing to remember in mis section is never In 
enter location number 50 - it means certain dealh. Also 
remember what lo do when you drop Ihe jar and then, later, 
are confronted by Balzan. Over the past six articles I have 
shown you in increasing detail how lo complete "KRON". 
t liiptiiilK vim will have sorted out any problems that you 
had with it and will now be able to successfully complete it. 
If you have any farmer queries about "KRON" then please 
write to me at Advenlure Helpline (KRON), 11 Cook Close, 
Bmwnsover, Rugby, Warwickshire, CV21 1NG. Please nole 
that I shall only be dealing wilh requests regarding "KRON". 
See you all again next month, hopefully, when I shall begin lo 
pull back Ihe curtains to reveal the method for completing 
yel another of CDU's excellent adventures. Unfortunately 
there are no AW programs on Ihis months disk as 
promised last issue. They will now be on the January 
disk. My apologies. 
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We continue the investigation started last issue, into the rights of consumers when 
treated unfairly by Companies 

IASON FINCH 



between 
subjecl of urn 



: month and just in 
this is an interview 
and myself on the 
nies and what the 



and Ihe other is 
up further space 



sxpect to receive. As with 
: in bold represents myself 
r's reply. So withou! using 



FEATURE 



LOSS OF EARNINGS 

SAY THAT IF SOMETHING IS UNDER GUARANTEE 
AND YOU SEND IT BACK TO THEM, THE COMPANY 
HAVING TOLD YOU THEY WILL BE ABLE TO SEND 
ANOTHER OUT WITHIN A WEEK, AND IT TAKES A 
MUCH LONGER TIME - SAY THREE TO FOUR 
MONTHS - AND YOU HAVE LOST WORK IN THE 
MEANTIME BECAUSE YOUR |OB DEPENDS UPON 
THAT PIECE OF HARDWARE, SAY IF YOU WORK 
FROM HOME AND PRODUCE ADDRESSED LABELS 
FOR A COMPANY, ARE YOU ALLOWED TO CLAIM 
COMPENSATION FOR WORK THAT YOU HAVE BEEN 
UNABLE TO DO BECAUSE THE COMPANY TOOK A 
CONSIDERABLY LONGER TIME THAN I HA1 
ORIGINALLY STATED? 



No. I don'! see why lli.il should be. You would then 
have the oplion of accepting the two hundred pound 
model and paying two hundred pounds ior it or them 
correcting the mistake and you paying the extra for the 
correct model. There is no reason for yau not to pay that 
extra cost if they later provide the correct model. It's like 
if you go into a shop, having seen something in the shop 
window thai is incorrectly priced. They then say "oh you 
can't have thai ten twenty pound-; - il should be thirty." 
They are perfectly entitled lo say that. They are not 
obliged to st'll il to you for the figure they have advelised 
it in the shop. That's not quilf; iht; name point. But there 



Not as a rule, I would have thuo^hl. because if lhey 
fail to perform a guarantee, fail to perform a contractual 
obligation, in a reasonable Mint;, ihen if they do have any 
liability arising out oi the that, it's got to be reasonably 
foreseeable I think and it's all a question of the facts 
there. But there is no principle ihjl simply says that they 
should have realised that if they didn't return the goods 
to you, you were losing x-hundred pounds worth of 
business in the meantime. You may have been, but it 
doesn;l necessarily follow that that can be claimed 
dnwily back from them. Theie may he .1 case in suitable 
circumstances under that sort of heading, but I think that 
is more likely to lie ihe exception t.iilicr iluin the rule. I 
Ihink thai lhal would be the exceptional case where it 
would be obivious 10 them that you would lose 
something ii they kept it longer than a "reasonable time". 
Legally, you are obliged to keep your losses to a 
minimum. If there are ways and means reasonably 
available to you to use other equipment in the meantime, 
ihen if you choose not 10 do lhal you can't claim any 
losses whatsoever. So it has very severe limitations that 
one, I don't wish lo say that there will never be a claim 
like that - but if you have a claim, it is likely to be 
smaller than you think, and there is a good chance that 
you will end up with no claim at all. 



lhat costs only two hundred pounds, you are clearly n 
entitled to say "well jolly good, I'll have Ihe correct ite 
for two hundred pounds, please!" In lhat sort of siluatk 
I Ihink Ihe answer is fairly clear. 



WHO TO DEAL WITH 



THERE IS A MAIN COMPANY THAT SUPPLIES YOU 
WITH THE GOODS ■ THE MAIN COMPANY SUPPLIES 
THE CUSTOMER - AND THEN ABOVE THEM YOU 
HAVE THE LARGER COMPANY THAT SUPPLIES THEM. 
NOW IF THE MAIN COMPANY DOES NOT HAVE 
WHAT YOU WANT IN STOCK, AND YOU PAY THEM 
AND THEY DEAL WITH THE ORDER, BUT THEY GET 
THEIR SUPPLIER TO SEND IT DIRECT TO YOU. AND 
THEN IF THOSE GOODS ARE FAULTY OR WHATEVER. 



THE WRONG PRICE 



IF THE CUSTOMER ORDERS A PRODUCT THAT 
COSTS, 5AY TWO HUNDRED AND FIFTY POUNDS, 
AND IN THE PROCESSING OF THAT ORDER THE 
COMPANY MAKES A MISTAKE AND SENDS OUT A 
MODEL THAT COSTS ONLY TWO HUNDRED 
POUNDS, IS THE CUSTOMER ENTITLFD TO IHE 
CORRECT ONE WITHOUT PAYING IHE ADDITIONAL 
FIFTY POUNDS! 



sue the manufacturer on that direct ■ but thai 

it story and obviously not connected with v 

I. If ■ ;.. ,ll.« :.|- 'ii:"e. 



-FEATURE 



....doesn't mean thai you go directly back lo (hem if 
there is anything wrong with it. You should continue 
dealing with ihe people that you paid for it. 

IS THERE ANY OTHER INFORMATION THAT YOU 
THINK MAY BE USEFUL TO CUSTOMERS - THEY 



that It's one thing Hi have tights but you must realise the 

itions of Ihose tights if you are dealing with 

who is heing very awkward. From my own 

(perience I would like to add that you must always be 

=nl and never lighten up for the slightest 



<ery pels 



Well, yes, but I (end lo play down the rights a bit 
because they may exist and you always oughl to uphold 
them and claim them bul one tends lo assume, certainly 
in my Job, that the question only arises because a 
company is being unreasonable. But then we come to the 
real terms of how important your rights are to you in 
terms of spending money and pursuing them. Unless 
there is a sufficient amount of money involved, the 
situation is usually to accept what is offered by the 
company. Sueing in courts has its expenses and one 
tends not to go that far unless the case is sufficiently 
blatant or there is a sufficiently large amount of money 
involved. Bul the rights are there in terms of supplying 
goods that are adequate for the purpose and so on. One 
other danger that I may mention in relation to wanting 
money back or claiming a refund and having goods 
replaced, there is the question thai if you use the goods 
there comes a point, probably quite early on, a time 
when it can be said that you have accepted those goods 
and you would then lose any tight to a refund even 
though they are not quite the goods that you ordered. If 
you are going to claim then get on with it. So often 
claims are lost becuase people just hesitate and don't 
pursue their rights. So the rights there - the problem 
comes when the company doesn't accept them. A good 
responsible company usually will provide a good service. 
A good thing to do before dealing with a company is 
perhaps check with other customers, if you are able, as to 
the sort of service they were given and whether that 
company has a good after-sale service - whether It 
regards that as important or not. If it does then you are 
not going to have 90% of these problems because the 
company will be co-operative if any problems arise. The 
trick is to be able to deal with a company that has a good 
attitude. If you are dealing with a company that doesn't 
want to know, then whatever your rights are, you will 
have any uphill battle. 



IN CONCLUSION 

From my interview wilh Mr ]onaihan I ines you may 
decide that really ihcre ,s not mui h that you, as a 

particularly awkward Bul you musl remember thai the 
over-riding idea thni I found made isclf apparent was 



When I, recently, wished to send some faulty goods 
back I was told that I must pay the postage. An I knew, 
and Mr. Lines backed me up, there was nothing to say 
that I should not do so. Bul the minimal cost of four 
pounds only covered Parcel Post which I was told can 
take a week to reach its destination. There are people 
who don't wanl to, or like me can't, wail around for an 
eternity whilst parcels get on their way and so forth. Be 
persistent and if there is an ounce of understanding in 
the company they will assist eventually if you keep 
pushing. It worked for me anyway. Go to a higher 
authority within that company if you can and don't wait 
hous if you are told that someone will ring you back. If 
you were told that you would be called back soon and 
haven't been, you call the company again yourself. It 
may cost a bit in telephone bills bul I believe il gets 



Of course, with the really awkward companies you 
can go a stage further as Mr. Lines detailed in his first 
answer referencing your local Trading Standards Office. 
Although everything would seem to point to [he fact 
thai you must let the company lake the lead in sorting 
out your problems, you can always hurry them along. 
But if it is quite obvious to you that the company, 
although slow, is doing everything that it can, don't 
apply the pressure too much or you will find that a role- 
:urs and you become the irritation! There is 









;; persist 






ely 



irritating. One thing that I would advise is that before 
you do anything extreme, like taking a company to 
court, think rationally and apply cold logic - don't just 
jump in wilh the idea "well I've got a principle and I'll 
stick to it come hell or high waterl". Thai sort of 
thinking can do you no good sometimes. Everything 
should be weighed up and you must decide what is and 
what just simply isn't "worth the hassle" of bothering 

As a definite end, if a company is being 
unreasonable, simply be persistent, don't accept any 
excuses, and more importantly, don't back down for a 
single moment. If talking and complaining over the 
telephone gets you nowhere then write a letter to the 
manager or managing director of Ihe company. That, 
I'm afraid, is all Ihe adivce I can offer you. I hope that 
you have found this two part article both helpful anil 
interesting and I sincerely wish you good luck should 
you ever be confronted by a truly awkward company - 
remeber, try and get a recommendation from s< 
else first. 



PROGRAMMING- 




One or two readers are al last sending in Iheir hints and 
lips for others to benefit. We present five this month, 
hopefully these will be the first of many BONES 

1) MESSAGES 

During the course of a game or utility which you might 
be creating, it is often necessary to prim various messages 
or whatever to an area, or window, of the screen. 

This small routine can lake care of delivering the 
messages lor you. Each message musl be preceeded with 
a byte containing the value of 64 (or "©"I, and the final 
message in the message list must finish with a byte of 64 
(*«*). 

Data example of two messages. 

100 ; **• first message "** 

110BYT"@Thisisalypical",255 

120 BYT "message",255,255 

130 BYT "with a blank line above this one" 

140; 

150 ; *** second message *** 

160 BYT "©This is message number rwo",255 

170 BYT "and the last message" 

180 BYT "@" 



Where you place your equates within the source code 
you can enter a screen location value for the 1st position 
to print to within vour message window, or area etc. ie; 
SCRNPOS EQU 1270. You could, if you wished, change 
Ihfs to a double byte variable which could then be 
changed to service different message boxes, or whatever. 
Messages using this routine are limited to 254 bytes in 
length, this includes line seperators (255). There is not 
much call for messages longer than this. However, wilh a 
little thought, this could be fairly easily changed to 
accomodate much longer messages. No account of 
colour has been established, but once again, wilh a little 
i bought each message could have a corresponding block 
of colour data used for each character of the message 

Because Ibis roulinr pokes characters directly to screen 
locations, ASCII control codes cannot be used, although 
you are able lo use the ASCII character codes to place in 
your message data if your assembler accepts these [most 
do). The program automatically converts the ASCII into 
CBM screen codes. 

On ihe disk is a small 'bare bones' demo program of 
the routine at work. It is located from SCO00 to $C42.5. 
The breakdown of the code is as follows. 



LABEL 


LOCATIONS 


MAIN 


C008-CO3A 


PRINTMESS 


C03D - C08C 


DELAY 


COSE - C0C4 


SFX 


C0C5 - C0CF 


SETUP 


C0D0-C0F1 


WINDOW DATA 


C0F2-C1CF 


MESSNO 


CI DO 


CNT 


C1D1 -C1D2 


MESSAGE 







CI DD - C242 


1 


C24.J-C27F 


2 


C280-C2E9 


3 


C2E4 - C334 


4 


C335 - C3AC 


5 


C3AD - C425 (bl 



2) SINGLE CHARACTER ADDRESS 



Here is 


a useful routine lo locate the HI/LO address 


character from within a character set. 


01 


CHARSET = S2000 ; or wherever the sel is i 


02 


memory 

LDA #>CHARSET ; HI byte of charsel 




address 


03 


STA SFC 


04 


LDACHARVAL 


05 


ASLA 


06 


ROL $FC 


07 


ASLA 


08 


ROL SFC 


09 


A5LA 


10 


ROL SFC 


11 


STA SFB 


12 


RTS 


13 


CHARVAL BYT ; store the character you 




; working on hete. 



On return from the routine the HI/LO address is st 
$FC/$F8 respectively. 

3) SPRITE SCREEN ADDRESS 



This short routine will calculate ihe screen address of 
sprite X/Y coordinates. Can be used, for example, with a 
sprile pointer. The routine as presented, specifically 
calculates for sprite with the screen in bank 0. 
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LDA #4 
STA $FC 

LDA #0 
ADC CHARX 
LDV CHARY 
BEQ EXIT 
CLC 

ADC #40 
BCCSKIP 
INC $FC 



RTS 

LDA #29 

STA TMP 

LDA SD000 

PHA 

LDASD010 

AND#1 

BNESKIP2 

PLA 

SEC 

SBC #24 

PHA 

LPA#0 

STA TMP 



Multiplying t 


no numbers can prove a lit 


o tricky 


machine language, so here is a n inline whii 




you. 






01 


PI = SFB 




02 


Pi = IfD 




03 MULtTPLY 


LDA JO 




04 


STA P2+1 




05 


LDX#8 




06 SHIFT 


ASI. A 




07 


ROL PJ+1 




06 


ASLP1+1 




09 


BCCCHCNT 




10 


CLC 

ADC PI 
BCC CHCNT 
INCP2 + 1 




14CHCNT 


DEX 

BNE SHIFT 




16 
18 


STAP2 
RTS 

END 





USAGE: STORE MULTIPLICAND IN PI 
STORE MULTIPLIER IN P1+1 
Product result in P2/P2+1 

5) DESIGN STRUCTURE/ 
ALGORITHM AND 
FLOW CHARTING 





CLC 




ADC TMP 




STA CHARX 




RTS 


FINDY 


LDA $D001 




SEC 




SBC #50 




LSRA 




LSRA 




LSRA 




STA CHARY 




RTS 


TMP 


BYT0 


CHARX 


BYTtl 


CHARY 


BYT0 


.END 





sturn from CONVERT, SFB/SFC hold LO/HI bytes of 
n location (1024 - 2-23). CHARX contains screen X 
llnate (0-39). CHARY contains screen Y coordinate 



ALGORITHM STEPS 

1. Define the Objective 

2. Break the objective down into sub-problems 

routine which will lake care of an animated sprite 
explosion sequence. We shall assume that there 
will be eight frames with which to depict the 
explosion, and with the frame image pointers 
being from 160 through to 167 consecutively. We 
shall also assume sprite number *ero to be the 
sprite we are going to use with which to display 
the explosion. More usually the explosion would 
use the sprite which holds the image of that which 
is being exploded.. .for example an alien, or energy 
bolt This being the case, there is no need to turn 
on the sprite itself as this would already be turned 



4) MULTIPLICATION 



PROGRAMMING 



CD 



= START/END OF FLOW CHART 



nain-looping program section, 

We also need (B) to delay the frame presentation of the 
mimalion in order tr """ 



= COMPUTATION/DESCRIPTIVE BOX [he rouline is up and 



especially in machine c 

■nglh <>l die delay will eventually be 'finely ti 
Trectly. 



sing each frame image to a sprite until all fram 



. DECISION BOX 



= DIRECTION OF FLOW 



le been displayed 
Finally (D). " 



•iables and turning off the sprite 



by 



~\ 



SMALLER CHUNKS 



irithm 



:. 



ind break it down a little further. 



So, we have defined the objective - to create an 
animated sprite explosion ■ We now need to break 
this down into an algorithm of sub-problems. 



2. Test for an explosion 

3. If yes then display each animation frame with a shi 

4. End 



I A) During the program SET-UP we will need to initialise 
a variable called EXFLAC (EXpbsion FLAG) to equal 
false, ie; 0, Thus, EXFLAG = 0. 

The first line of the explosion rouline will simply be a 
check on the state of this flag. If an explosion is required 
we simply set EXFLAG = 1. This would most likely occur 
which proves positive. 




C]»D 



In (A), a variable will be required to represent i 
false situation. If the variable is true, ie; =1, thei 
with the explosion situation, but if false (01 ihen return to 
the caller. The caller being that pan of the main program 
which calls the explosion rouline - usually tied into a 



that although I have used a full byte for the 
YES/NO, TRUE/FALSE, variable EXFLAG, a single BIT in a 

byle u.iuld jIsij be used where ei<>lil sepi-Tale truth flags 
could be incorporated. 

(B) The animation delay requires a little thought - we 
cannot simply place a delay loop in here, otherwise the 
entire program would slow down whilst the explosion is 
being animated. 

Rather than this, we need to use another variable, 
which we can call TCTR (Timer CounTeR), and preset this 
during program set-up to equal 1 (TCTR- II. 

When EXFLAC is set equal to 1, as I said earlier, 
probably during a positive collision test, we 
decremenl the TCTR variable ,irid Ihen lest to see if it 



ached z, 

1 . Reached aero, so reset TCTR ti 
128 as an arbitrary delay value, fine 
later), then move on to (CI. The rea 
1 at SET-UP is to ensure that there 
the firsl ileration of the explosion re 

2. Not reached zero, so do not e> 



128 (I have 

uningwill, 
m TCTR is : 
no delay o 
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o the resl of the 
er it needs to do 3 because i 
the previou 
ir such as this will image plus 
me TCTR reaches sequence 



i! ihi' resl iii Ihe program 



ithour 



FRAME variable after displaying 
mage, we must check FRAME for the final 
le to determine if the end of the animation 
s been reached. At the begining of this 
! nominated eight animation frames 
vely from 1 60 onwards, so therefore, the value 
FRAME would indicate that the last frame is 



TCTR =TCTR - 1 




<^FRAnE ■ 168 J^: 




-+-| RETURN TO CALLER | 




END ID) 





Ix-inij displayed. 

(D) The sequence has finished, so ihe roulirn 
close Itself by setting the variable EXFLAC to 
for the nexl explosion sequence, and to j 
current one from coniinuin;; and displaying frames 
had nothing to do with the explosion. Also it m 
FRAME back to 1 u0, the start frame for thi 
occurence of explosion. It also needs to set TCTR 
to ensure no delay tor the firs! frame, or iteratio 
finally it must turn off the sprite. 
So, the final part of code is; 



,dy 
;he 



3. Test to find thi 

3a. If found not true then r 

3b. If found true then pass 



jme ready for the next image, 
nd of the animation sequence 



mtrol to (D) 



As program SET-UP we would need to s 
SDP (Sprite Data Pointer) to equal the start memory 
location of the eight sprite pointers, ie; 2040 
(assuming bank 0), SDP = 2040. We also need a 
variable to contain the value of each frame image 
data to be placed into SDP - the first frame being 
equal to 160. So, FRAME = 160, Therefore; 
1 would simply be; 



luld gel Ihe variable FRAMt ready for the n 



frahe = FRAHE t 



SPRITE AND 234 




We have now t-MLvidi'il out nominal algorithm ihus 

1. Test for explosion flag iruih. . EXFLAC = yes/no 

2. If yes then continue, else return 

3. Decrement the delay counter TCTR 



. If* 



uhen 
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5. Set TCTR to the delay between frames length, initially set 
to 1 28 (see note below) 

6. Transfer Iramr: im<ik>c iPRAUH In ^irik- rlatj pointer (SDP) 

7. Increment FRAME 

8. If FRAME o final irane+1 (166) return 

9. Reset variables, EXFEAC=0, TCTR=1 , FRAME=1 60 
lO.Turn off sprite 

1 1 . Return 

NOTE: Once the routine is up and running, adjusting this 
value (1281 will slow down or speed up the animation 
display. Adjust this value until found suitable. Increase to 
slow down. Decrease to speed up. 




BASIC( at SET-UP ) 

10EXFLAG=0:TCTR=15DP=2040 
15FRAME=160:V=53248 
(subroutine explosion) 
100IFEXFLAGTHEN120 
110 RETURN 
1 20 TCTR=TCTR-1 
HO IF TCTR THEN RETURN 
1 40 TCTR = 1 28 
150 SDP = FRAME 
160 FRAME = FRAME+1 
1 70 IF FRAME ol 68 THEN 1 90 
180 EXFLAC=0:FRAME=160:TCTR=1:POKEV+21, PEEK 

(V+2liAND(255-1) 
1 90 RETURN 



160 :SDP =2040 



l EQUATES 

: SDP EQU 2040 

■ V EQU 53248 

■ EXPLOSION LDAEXFLAG 
i BEQ SKIP 

DEC TCTR 
I BNESKIP 

i LDA#128 

I STA TCTR 

LDA FRAME 
STA SDP 
INC FRAME 
LDA FRAME 
CMP #1 68 
BNE SKIP 
LDXtt) 
I STX EXFLAC 

I STX TCTR 

LDA #160 
STA FRAME 
LDA V+21 

AND #254 
STA V+21 



RTS 



Checking through the flow chart indicates thai r; 
should work and take place at the appropriate tii 
we can convert this into working code. 



7 EXFLAG 

8 FRAME 

9 TCTR 



I hope that this small demonstration of .MACHINE CODE GMES, 
IMessagIS, I'it-ninn Sinn lure. Algorithm- ,inil Flow Charting), has 
helped in some small way to discover your own talents as a 
programmer. Maybe you too will soon submit your own utilities, 
examples or tips to CDU for evaluation with a view to 
publication, and fame. 



ON THE DISK 




NOT JUST ANOTHER GRAPHICS UTILITY 

SIMON COLLINS 



To compliment last months RASTER BAR 
EDITOR we give you another graphics utility 
for colour tables 

The colour table editor was written by me lor 
a specific purpose - I wanted to design a huge 
colour table for an intro sequence. Then I 
wondered whether the readers of CDU would 
be in the same position - not wanting to re- 
assemble the same program hundreds of times 
merely to test a colour table. 
So I wrote this program, bearing in mind that 
people may want varying widths of raster line, 
and varying sizes of table". 



LOAD AND GO 

The finished program allows the width of the 
raster bar (the BAR SIZE) to be altered easily 
(keys B and Shift/B.) The length of the table can 
be altered as well (using the keys T and 
SHIFT/T.) The table will also scroll upwards 
when requested. This feature can be turned on 
and off using the S key. 

During editing, the table will scroll to the 
position in the table that the cursor currently 
resides at. However, some may find this a 
hindrance. In this case, locate the cursor in a 
place in the table you wish to view, and press L. 
Once you do this, the table locks in that 
position until you press L again. 

To change any value in tine table, you simply 
use the plus (+) and minus (-) keys. Note that 
Shift/+ is the same as -, and that Shift/- is the 
same as +. This is due to the method that they 
are programmed - and also useful for people 



DIFFERENT MODES 

There are two modes for viewing the full, or 
edit, table at the top of the screen. The first is 
the default mode, called NUM, and displays the 
colours as numbers. The second is called COL, 
and displays the edit table as blocks of colour. 
In the first mode, the cursor is white, and in the 
second mode, the cursor is a star. You can swap 
between these two modes with the V key. 

If ever you want to clear out all the table, 
simply change the current value in the table to 
the colour to clear the table to, and then press 
CTRL and C. 

CTRL and T is the final option I shoudl 
mention - the value under the cursor becomes 
that last value accessed in the table when 
CTRL/T is pressed. 

H will take you to the help page, as I 
explained, but F1 (the grey function key) will 
take you to the files mode, where drive #8 can 
be used to store tables for later use, and to use 
DOS commands, display a directory, and so on. 
All the keys are displayed on the screen at this 
point, so I won't go into them here. 

Well, I could lake forever explaining how 
this thing works, and still not finish, so if there's 
anything vou don't understand, take my advice 
- TRY IT OUT. Then watch what it does. 

You can load COLOUR EDITOR from the 
menu, or by typing LOAD "COLOUR EDITOR" 
,8 and then typing RUN when the "READY." 
prompt is displayed. 
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MULTITASKING ON THE (US 



We recreate ui 



ted December 1 989, on implementing a multitasking system on Ihe CI 28 



DAVID KELSEY 

12 MONTHS AGO WE STARTED A SERIES ON same time as the 8502 and this 

MULTITASKING CAPABILITIES ON THE C128. DUE TO purely for the 8502 ) so only one 

TECHNICAL PROBLEMS WE HAD TO POSTPONE THE one program can he executed 

SERIES. WE ARE GLAD TO SAY WE CAN NOW The answer lies in a clever bit 



CONTINUE. TO REFRESH YOUR MEMORY WE HAVE 
REPRODUCED THE FIRST PART OF THE SERIES 
AGAIN. 

Multitasking was a term that was associated with 
mainframes and minicomputers, but has only recently 
been associated with micro computers with machines 
such as the Amiga providing this feature. So what is 
multitasking '. 

Multitasking is the term used to describe a computer 
which appears' to be doing several things at once. You 
will have experienced a form of multitasking on your 
commodore already. I'm sure that in some time or 
another, you have played an arcade game on your 
commodore. There you have objects moving on the 
screen and music playing in the background. Well the 
computer is appearing lo be doing several things at once. 
Therefore by the above definition this is mullilasking. 

ABOUT THIS ARTICLE 

The purpose of this article is to introduce multitasking in 
a general sense and to take the reader through "the 
development of a very simple operating system that 
provides multitasking on the commodore 128. It will also 
introduce techniques fur designing | iron rams lo run in a 
multitasking environment and to be able to design 
extensions lo the operating system thus making it more 
powerful. This article is meant for people with an 
understanding of machine code and some understanding 
of how ihe commodore 12B works although I will 
endevour to explain the concepts to the best of my 
ability. 



MULTITASKING 
SYSTEMS 



OPERATING 



A multitasking operating system allows a i 
run many different programs into the san 
have them all running at the same time. I 
possible on a commodore 128. Thei 
processor (ignoring the Z80 as this canno 



'switches' » 
processor. 



' oui'Miimi syslem sices 
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control and says:- 

right that is enough of that program, saves all relevant 
Information about where (he CPU got to while running 
thai program, and move onto program 2. ie let the CPU 
now see program > and start executing it. 

FIG 3 



the CPU to another program to run. 

IMPLEMENTING THIS ON C128 



ti all the program; it c; 

all the program one, 



i see. When it 
the operating 
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:an ihis be done on a CI 28! My 
was possible to have BASIC 
imullaneously? I decided that it 
e BASIC on CI 28 uses a lot of 
:j keep track of one program, when 
ither program all ihis information 
' it when the BASIC 



s the CPU back to progr 
restores the information saved about that program and 
allows the CPU to continue executing program I . As the 
CPU starts back on program 1 where it left off it just 
appears as though nothing has happened except a slight 
delay. Therefore the sequence in time tor the programs 
and the CPU are shown above. 



I he first question is how 
first thought was if ii 
programs appear to run • 
was possible but becaus 
memory locations I 
we switched to ano 
would have to be 
inrepreter returned to that program it could resume as 
ihough nothing h.iti happened. The amount of memory 
that would have to be saved would mean that a 
noticeable delay would result while the information was 
saved. This would not be satifactory and so I decided that 
it was impractical. However in C64 mode, not nearly the 
same amount of information has to be saved so the 
concept is far more practical. In fact I recently ready an 
article in "Compute's Gazelle" describing such a system 
as well as providing the software to do ii. My approach 
deals with the multi-tasking of machine code programs. 
Before even starting I had lo decide on a method which 
determined when 10 slop running one program and start 
another. 2 options were available ;- 

1. BY INTERPRETING EVERY 
INSTRUCTION OF THE PROGRAM 



dhoti i. 



s that 



FIG 4 

A certain amount of lime is allocated for <vi< h program. 
When that time limit has expired, then the operating 
system stops the CPU executing one program and points 




:ertain number of 
aling sysiem could save the 

intepreling another program in 
memory. The good bit about this would be that I could 
design my own language, bul the code for a new 
language would be quite long. I could just interpret a 
machine code program. This would allow control over 
what the person tried to do in his code and could stop 
the program from doing anything potentially dangerous 
(this will be explained later in the article.). Also a tracing 
facility could be built in and information about a 
program running could be kept. 

2. USE INTERRUPTS AND ALLOW 
THE CPU TO HAVE DIRECT 
ACCESS TO THE CODE. 

This method is far more efficient allowing code to run 
directly on the CPU means that programs will run much 
faster than method 1, Also no interpreting code would 
have to be designed. The only problem is that, because a 
machine-code program could do anything, a potential 
time-bomb could be written which could cause the 
operating system lo crash. Again the reason for Ihis will 
be explained later along with a solution. 

The dei ision was made to go for melhocl J, providing Ihe 
most efficient system and provide guidelines lo stop 
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THE FIRST STEP 



FIG 5 



As the kernal routines for the original operating system 
weren't designed lor a multitasking evironment, they 
Ok, An operating sysiem will be designed that can allow should never he accessed. Memory is aim hardware and 
several machine code programs to he run at the same so will be controlled by the operating system. Thus there 
time. I want a minimum amount of restriction on these will never be a need to use the configuration registers 
programs so several questions are raised : ($ffOO-$ff(B) and so should never be used. 



1. How can several programs be run at the same lime 
without at some point using the same memory location 
or t renting havoc with the syslnn stack i 

2. What if the program starts playing with the 
configuration register and trying to call KERNAL 

3. What if one program wants to use interrupts which are 
also used by the operating system > 

Part of the answer to question 1 was to have for each 
program, it's own copy of page and page 1. As these 
pages are special these were the only ones considered to 
have individual copies for each program. To stop 
programs from using other locations a guideline should 
be enforced to say that within your machine code 
program all memory locations used should be contained 
within the stari and the end of a program Only the 
memory locations within the program block can be used 
by that program. There may be instances where a 
program will have lo use memory lot ulions outside of its 
program block [for example writing to the screen) but this 
will all be covered later. 

The Operating system should provide all routines 
required to conlrol Hardware. This has to be done 
because several programs running at the same time may 
want to use the same bit of hardware. Obviously this 
cannot be done and some sort control has to be provided 



Question 3 is difficult, and the easy solution is just to say 
interrupts can never be used. See the section on 
expansion later in this article lor further ideas. 

MEMORY 

Right, il'is is the ins: t ons di vi on of the operating 
system and some fundamental ideas have to be 
explained Iwcrr ,m\ pm!,-<s-.ion i in be made. Imagine 
several programs have twwn written. They have been 
designed ,'t spo< I'n .i-iMs in memory (not necessarily for 

any re isonj i ■*<■ wanl .ill these programs to run at the 

same time within the multitasking evironment. The 
problem is that program areas will overlap and so if they 
were just loaded in al ihcir designed locations, programs 
would lose part of their code as one program overwrote 
another either when it was loaded or while another 
program was running. This situation could cause Ihe 
whole operating sysiem lo crash and obviously needs to 
be resolved. 

The solution is to 1st keep track of what memory is 
.H.nl.iUr ami what m.'ii'inn h,i- been used. This mi.vius 
that all used memory locations apart from page zero and 
page one must be contained in the program block so that 
all memory used can be known lo the operating system. 
The second pari or lln> solution is to provide a program 
relocator lhat takes a program in mi'mory and changes 



. 
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the addresses used so that it can be used properly ie it 
can run at the address the operating system has decided 
to place it ar. For example consider this very simple 
program. 

$3000 LDY #0 
$3002LDA$3200 r Y 
S3005 STA $3400,Y 
$3008 INY 
$3009 CPY #$50 
$300BBEQS3010 
S300D IMP $3002 
$3010 BRK 

The program start = $3000 
end = $34FF 
{this includes all the code and data used by the program) 



Now suppose memory wasn't available at locatioi 
$3000 but there was enough memory at $4000 thi 
program could be loaded at $4000, but obviously i 
couldn't be run because the addresses are wrong. I 
would work if the addresses were changed as follows :- 

$4000 LDY #0 
$4002 LDA $4200,Y 
$4005 STA $4400,Y 
$4008 INY 
$4009 CPY #SS0 
5400BBEQ$4010 
$400D |MP $4002 
$4010 BRK 



TALKING WITH THE OPERATING 
SYSTEM 

The user will- have to be able to talk to the operating 
system in order to load in programs and run them. This 
means that some user interface is required. So a facility 
has to be provided to accept and process commands. 

SWOPPING PROGRAMS 



and page 1 and all that is required is that the MMU 
points to them and that the memory is flagged as used by 
the operating system. Therefore each program can have 
it's own page and page 1 as well as the operating 
system. You don't have to move data in an out of 
locations $0000-$01ff. all that has to be done is the 
moving of pointers in the MMU. 

When an interrupt occurs, all the information about the 
stale of the CPU is stored on the stack. If the stack is 
moved to point to a new stack, all the information about 
the program which was being executed by the CPU is 
effectively stored. The only thing thats needs to be 
recorded is the STACK POINTER. This has to be done as 
we have to know where in the stack the data is. There is 
only one stack register thai has to be shared by several 
programs. 



THE STORY SO FAR 

The operating system that will be designed will use 
interrupts to swop programs. The interrupts to be used 
will be IRQ interrupts. This allows for some interesting 

programming techniques which will be explained later. 

FURTHER CONSIDERATIONS 

What happen 

when a progn 

with and the smipje soi 

program from memory. ( 



:uting. This has ti 



o QUIESCING it. See 
red. The operating 



This is the most important part of the whol 
When a program reaches the end of it's time si 

information has to be saved ! 

The obvious ones are the 8502 registers. These are A,X,Y 
the stack pointer and the status register. I also mentioned 
that each program has his own page and page I , so 
these might have to be saved. In the real case however 
this doesn't have to be done. One of the features on the 
MMU is that the you can specify where in memory page 
and page 1 are. All that has to be done is say that for 
any particular program. 2 pages are reserved for page 



Storage will have to be monitc 
system will need to know what 
and what memory has been used. 

A program table is also needed. The operating system 
needs to know some Information about a program so 
that it can switch to different programs. Information 
such as program name, where the program's page 
and page 1 can be found and where the program is 
actually located in memory. 

Some method of program relocatk 
as explained in the last part of this 
be required once the program ha? 



i will be required 



d the memory. 



Some sort of interface is required for the user to 
communicate with the operating system. How can 
this be done ? The way I decided was to have a key- 
press that would signal the operating system and thus 

I 1 '""-- < ■■■■■ ■' command. The key will be the 

KLiTORF m-\ e:an NMI Interrupt so whatever Is 
running, t -raiv. ihat I can still get to issue commands 
to the operating system. Commands to the operating 
system such as LOAD will be needed. The following 
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sary :- 



LOAD - load a program from disk 

RUN - Run a loaded program 

EXEC - bad and run a program from disk 

5USPEND - Suspend a running program 

DISPLAY - display all programs currently loaded and 

their status (running or suspended). 

QUIESCE - Stop and remove a program from memory. 

The suspend state is when a program is actually in 
memory, but the CPU never actually processes any of 
the logic. 

From this I have now described the basic elements of a 
simple multitasking operating system. There ate of 
course other components which are nol as critical to 
the system taut are necessary and provide useful 
function. From here 1 will describe the components of 
the system, providing the assembler cade which is 
commented. Included also will he further descriptions 
and diagrams of the design and problems overcame in 
the design. 

The code was written using the Lazy Grennius 
Assembler package available from ICPUC public 
domain software. 



The modules 



laking up the package a 



, loll, ... 



EQUATE - general labels ,md page zero equate map 

INIT - initialise the MulliT,i-.king operating system 

COMMON - Common useful routines 

TAB - maintain the program table 

STOR - maintain the storage table 

IRQ - control IRQ interrupts (program swoppong) 

NMI - process NMI interrupts (command entry) 

LOAD - load a program into memory 

DISP ■ process the display command 

RUN -process the RUN command 

RELOC ■ relocate a program in memory 

PROGSTOP - process SUSPEND and QUIESCE 

commands 

MESS - Output messages to the screen 

SCREEN - Screen control for the operating system 

CLEAR -Clear the screen 

The calling structure of these modules being as in Fig. 
6 opposite. 

The lop box being the main routine. Any box stemming 
off from another means that it calk that routine. 

STORAGE TABLE ROUTINES 

The operating system has to know what memory is 
available for use and what memory has been used. 
This means some sort of table need 



are needed are 

1. Locate a tree block of storage based on a certain size 
and remove it from the table (thus indicating that 
memory isn't free) 

2. Given an address of a memory block and it's length, 
adtl h to the table so as to indicate that this bit of 
memory can be reused (free storage). 

Storage flag Ram block Start End 
1 byte 1 byte 1 bytes 2 bytes 



RAM block takes on 2 values. - RAM blocl 

(equivalent to RAM configuration 3E). 1 - RAM valu 
(equivalent to RAM configuration 7E) 

The table is of fixed size with fixed table entries, 
need the flag to indicate whether a table entry is u 



There are i components to the storage module. 

SETSTOR - initialise the storage table 

LOCSTOR - locate a certain amount of storage and 

remove from the table 

FRESTOR - Free up a block of storage, ie add to the 

table 



RAM $3000 -SCFFF free 
RAMI $1000 -SCFFF free 
RAM ^ SE000- SFEFF free 

The area from $D000-$DFFF in both RAM and RAM 1 
is reserved for the I/O and the area from $1000 - S2FFF 
in RAM is used for the MT operating system. The area 
JEQ0C - $EFFF in RAM is used for the loader and will 
I"' explained later. 



LOCSTOR 



table. The funclio 



2. Option selectk 
a) Any RAM block 



emove it from the table. The re 

of the RAM block required. 

where this RAM s 
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PROG. STOP 


CLEAR 



THE ABOVE ROUTINES ALSO USE 'MESS'.'SCREEN'AND 'COMMON' AS WELL 



b) A specific RAM block 

c) whether the storage must start on a page boundary 
(page and page 1 location) 

FRESTOR 

This routine does the opposite of the above. It will add 
storage the to table to indicate that it can once more be 
used. If the table is full, a clean up process is initiated to 
try Ki free up areas in the table. If it cannot, Ihen an 
error message is produced. 

Input 



Start address of the storage 
End address of the slorage 



Output 

Flag to say whether operatin. 



ce of code within the free storage routine 

up the table if it cannot find a tree entry 
. It scans the table from top to bottom 
ig table entries where possible. It places 
concatenated information at the bottom end of the 
table rather than the top so as to allow further 
checking on this new information as it goes down the 
table. 



in the 



THAT CONCLUDES THE OPENING ARTICLE ON 
THIS SUBJECT. NEXT MONTH THERE WILL BE A 
PROGRAM FOR VIEWING AND PRINTING THE 
ASSEMBLER FILES THAT ARE ON THIS ISSUES DISK. 
UNTIL NEXT TIME THEN. ..READ AND INWARDLV 
DIGEST THIS MONTHS OFFERING. 
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HACKMAN AND SOBBIN' 

The tale of an ex-computer widow. A harrowing story - definitely not for the 
squeemish or faint hearted 

COMMANDER DOGGY 



There 



sago, 



when usage of Ihe word 'hash' in our sheltered domain, 
conjured intense tremors of excitement, and instilled 
within our beating hearts, rare and mulli-hued images of 
m ild, five spirited musical jams. 

For our music, our love, was the only universal 
he sweet nectar of the spheres', 
less, and as such, there was no 
fevered, spaced out brains, that 



language. To us, r 
'the speech of ang 
doubt whatsoever 



mpa- 



I I l>e 



universe wilhin it's raptuous, and transcending w 
purest, celestial energy! 



THE STORY BEGINS 

So what happened? I hear you all utter. Why did this 
fateful miracle not occur! A computer happened, a 
tuini'iii idure t'i4, 1" lit- prei ise, (lull's whatl 

Gone now were the days of creative genius, and 
instead, to lay claim to our modest living space, and to 
steal my spouses' (el Bonos) undivided attention, and 
MiiiK(.'i|ii(:'nlly, all of his lime, was ihis solid slate dint rat: I or, 
this mega intruder exlraoidinarius. Complete with it's 
rectangle power pack, endless infuriating Raines, and it's 
numerous incomprehensible tutors. All of which, I hasten 

to add, declared nmsl adamantk Easy in understand 

languages', io Basic, Machine Code, and would you 

believe it, 'C !* (I thought that was a big blue wobbly 

thing that you swam in). 

"Now just hold on thorp one goddamn' minute," I 
hear all you computer freaks exclaim with indignation, 
"what's so terrible about that?" 

"Well please let me tell you what's so bad about 
that." 

THE PLOT THICKENS 

For a computer to be installed within a VERY LARGE 
room, well, that's ALMOST ACCEPTABLE. But lor a 
tech no-ore a to re In be housed within quarters Ihe size of a 
SMALL SHOF-fiOX. and positioned precariously upon the 
edge in a dilapidaled n.iffoe. table, which lies onlv a ini.it or 
so in front of the comfy 'ole settee, well, [hat's QUIT! A 
DIFFERENT MATTER entirely. 



And especially when Ihe said electro-gadget has no 
line monitor to call it's own, and lakes it upon itself to 
Ijeimanenth Iioihv.v the ejaod old dream machine thats 
sits in the corner of Ihe room, and usually mind warps it's 
viewers into regular nightly oblivion by erasing all their 
worries and woes. Then there's bound to be TROUBLE, 
and I mean BIG TROUBLE, 

For to say that the 'updated abacus' eventually took 
over all our lives, is. with all honesty, no word of a lie. 
Friends that regularly came to visit our humble abode, 
especially to 'heed the weed', and to saturate their ears, 
and indeed their very souls with the fine sounds of our 
music, now would spend literally hours waiting 
impatiently for their turn to alight upon the increasingly 
sagging soiree, in a wild atlempl to do iheii bit lor the poor 
a i ill ailing jvinits indiMrv. Ho.. Ho. .Ho., please excuse my 
stifled laughter. 



IT GETS WORSE YOU KNOW 

Games such as 'Munchie Men', ' 1 9B5', 'International 
Soccer', 'Dark Star', 'Exploding Fist', 'Frogger', 
'Mercenary', to name but a handful, ar'.d not forgetting. 111 
(nurse, lh.il marathon evoking 'pie, e do resistance', 'Elite', 
never ceased to be in motion. Our poor television set, 
forever possessed by this 'alien entertainment force', 
seemed destined never again to iransmil it's usual array of 
goodies. My goodness, I know what you're thinking, how 
nri earlh did that poor soul survive without ihe steamy and 
emtio- adventures of 'Sooty and Sweep', the sheer thrill of 
the scintillating 'Winner Takes All', or the earth and mind 
shattering 'Lies O'Connei Show'. Wei. fact is, I almost 

did'ntl 

Oh dear! oh dear! I suppose I really must come 
clean, otherwise I'll spend my entire lire looking over my 
shoulder for fear of being prodded by an all accusing digit. 

Okay, okay, don't twist my arm, ouch, ouch oooh, 

I admit it, I did hold a very sneaking admiration for the 
i uruplii ily and .lesthelii s of one or ivvo of the games. Ves, 
yes, alright, so there was a certain something about them. 
And yes, okay, there was an innocent kind of childish 
magic that appeals to a certain level of mentality. 
Ouch stop lhat,,..oooooh, that really hurts Help! 

Yes, yes, you're right. I admit it, you win. I was the 
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overall, mega champion of International Saccet for a 
whole eight < nnsei utive weeks, and ves, yes, I absolutely 

There you are. I hope you're satisfied. The lurid 
] truth is finally out into the open. Now all that remains for 
me to do, is spill the remainder of the beens... (Oh no, not 
THE beans!!) 



THE TRUTH IS OUT 

Here goes then I jenni Simpson, aged (mind 

your own business!, was THE COMMANDER DOGGY, 
Rugged Commander of the sturdy Cobra Mk II. Galaxy 
Hopper Magnificentis. Status Dangerous, without doubt, 
and Thargoid obliteration my speciality. As a member of 
the Elite crew, I wore the badge of allegiance with honour, 
and swore that whatever the rircu instances, I would not 
hesitate to 'explore strange new worlds, to seek out new 
life forms and new civilisations, and to boldly go where no 
one had gone before'! 

Back now to the zombie gamesters 

There they would be... Whoops! There WE would 
be, seated bodies rigid with concentration, eves popping 
and straining towards (he television' screen, and our ears 
totally deaf to all sound., save for the repetitious bleeps, 
blips, burps, and other computerised meludia that wafted 
lorth from the speakers. All Other activity immediately 
ceased. Time stood still, literally frozen in space, as 
dozens of 'new addicts' chanced iheir arms to save yet 
another of their five lives, in order to escape the evil 
mutant, or to avoid the lethal blows or the Kung Fu Master. 
Days rolled into night. Night rolled into day. Whilst piles 
oi dirty crockery grew high in the sink, and moles of dust 
settled as thickly as new born snow about us! And then 
one fine day in Spring, many, many weeks later, as rapidly 
as this mania had begun, interest began to wane. "Nother 
goSandyi* "Nah, nah thanks!" "Shamy, wanna go?" "No 
thanks, I'm a bit bored with it, actually!" 

Were my perceptions deceiving me, or was this major 
threat to our sanity and lifestyle about to be thrown straight 
out of the window. No, no such luck! 



THE SERIOUS STUFF 

Now in an effort to fill the vast, empty chasm that had 
just opened up within my partner's life, he took to trying to 
program the computer in the increasing hope that he could 
simulate a new and revolutionary type of engine, that he 
had, over (he past few years been developing. 
Discovering however, the project to be far too ambitious, 
he began to practise diligently each day, in a concentrated 
attempl ro master the language of 'Basic'. His reasoning 
behind all of this copious, mental activity, being that it he 
could become adequately proficient in the language, he 
would then be knowledgeable enough to simulate his 
'beloved' engine. 



And so began a 'new phase' in out lives. No longer 
Interested in playing music, computer games, or even 
debating ilic ■meaning of lite' until all hours of the morning 
with our motley crew- of sloned spaced cadets, John 
became serious and studious. Eventually, he insulated 
himself to such a degree, that none of our friends thought it 
even vaguely interesting enough to continue their visits. 
This was a miraculous and he.iil-warming occurence as far 
as we were concerned. For although our friends were very 
pleasant, we had, for many years, been continually 
bombarded with an incessant stream of visitors, and were 
growing increasingly tired of the situation. For as soon as 
one group left, yet another would be sure to turn up. They 
would arrive upon our doorstep lilerally in droves, and 
then, like vast, efficient armies of leaf-cutting ants, would 
trail Ihiough on i I nimble ln.ime. ui'isumini; anvthiing even 
vaguely edible in their wake. like .1 vast cloud of voracious 

You've heard of the expression, 'evi 'rytlling stops for 
tea7 Well in our modest dwelling, Ihe idiom 'tea never 
slops', would be more appropriate. For the amounl ol lea, 
i offee, milk, sugar, biscuils. and numerous other edible or 
drinkable (ommodities consumed over the years, by our 
insatiable and unending hoards, was enough to keep 
Messrs, Brooke Bond, Nescafe, Tate & Lyle, and McVities, 
in business for the next millenium. 



THE ADDICTION GROWS 

Computer addiction grew like a noose slowly 
tightening about our necks. And then one day to my 

horror, I returned home from an afternoon's shopping 
expedition, to discover that we no longer had a second 
bedroom! Had this 'space for dreams' been mysteriously 
spirited away to some far off land, perhaps even 
'Weaveworld'? No, not on your Aunt Nelly. You've 
guessed it, el Bono, whilst I'd been away, had turned our 
trusly little spare bedroom inlo a Tuter Hideaway'. Gone 
now was our comfy 'Silent Night', and standing in it's 
place was the exceeding!) uiicoiniort.ible Mega Byte'. 

From then onwards, things seemed to go from bad to 
worse. Almost every moment of the day and nighl, lohn 
would steal away to his new found 'techno-room' in order 
lo feed his growing addiction. Like a soul possessed, he 
would frantically lap away at his little set of keyboards 
(much like I'm dning now), until steam would rise from his 
reddened fingertips, and the sound of the lapping would 
echo hollowly throughout the house, to relay morse code 
messages of the doom laden days to follow. By this time, 
ol course, like a squirrel gathering nuts for the winter, he 
had accumulated a vasl array of computer peripherals and 
accessories, ie....a portable colout t.v (for use as a 
monitor], a disk drive, a prinler. a cuddley toy, a fondue set 
and loads of other bits and bobs, plus a shelf full of books 
and magazines, that would put even the most avid of 
hookworms lo veritable shame. 

5hort of dynamite, there seemed lo be no way of 
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stopping him, even for a moment. Aral even when he 

wasn't actually working within his ''sacred temple', his 
eyes would become suddenly glazed, and he would drift 
off once more lo th.it all consuming world of 
'programming madness'. 'Munchie' times were the worst 
though. The amount of meals thai have been lovingly 
prepared, aii(\ then allowed to grow cold, I couldn't begin 
to remember. 

"Dinner's almost ready," I'd shout with onthusiam. 

"I'm on my way," would come back the distracted 
and pained reply.., the minutes would tick slowly by... 

"It's getting cold, John," I'd shout again— more 
delay. 

"Just c o m i n g" and then some fifteen 

minutes or so later, he'd emerge from the midst of the 
crypt, sporting a sheepish grin on his flushed face, lo 
announce with fervour, that he had just completed yet 
another subtle routine or section ut crucial code! 

"Brilliant," I'd reply, "but your Veggie Lasagne, has 
seen much better days!" And then one fateful day it 
happened. After many failed attempts of sendUng his 
painstakingly created work to the best, and most well 
known of all the computer magazines in the whole wide 
world (crawl, crawl, plug, plug), he was 
offered.... Da... Da.. .Da... Da h... A CONTRACT. 



THE DAWN OF TRUTH 

They, or should I say, the good 'ole editor', had 

actually liked it! An abundance of thrills and spills and 
mucho gleeeee there was, but pause or cause for 
celebration, there certainly wasn't. Straight up the slairs to 
[he 'room of torture' he Immedfatly went, spurred by his 
dazzling success, and eager to concoct yet another 'barn- 
storming, print-worthy proggie'. 

My hero, my genius, my poor computer zombie! 
What was I to do, where could I turn to, who could help 
me to cure this terrible disease! And then, to top it all, as if 
my pain and suffering wasn't enough, I had yet another 
language to listen lo. Wide eyed, sltaight-jackel laced, and 
bursting with zeal, the poor demented tool, would babble 
on lor hours and hours telling me ol sue h things ,ih 'Bytes. 
nybles, buses, bugs, handshaking, and trashcans'. I now 
knew that if I heard one more word about anything even 
vaguely connected with computers, I would go stark, 
staring bonkers, 

I omitted to mention, that we did have Iwo very good 
friends who still came to visit us on occasions. We'd 
known them for years, and they were exceptionally well 
versed in all of our eccentricities, as well as computers. 
One of the friends, dear old Mally, or magical Mally as we 
affectionately called him, visited us every couple of weeks 

Upon one such visit, after he and John had spent 
(only four hours this timet, up in the crypt yakking 
incessantly about ....Sshh....you know what! Mally 
i. undescended lo chat to the poor old woman about her 



latest project. (No, seriously folks, Mally's a marvellous 
friend, and I love himi. Anyway, to cut a long story short:, I 
was in the midst of writing a book, I'd written and 
illustrated a couple of childrens' books in the past, but this 
lime lam ied my hand at presenting m\ autobiography. 

"Ifs a lengthy business." I was explaining to Mally, "it 
takes such a long lime! I irstly you have to prepare all of 
your notes, then you have In transLile tile notes into rough 
copy. Next upon the agenda is the correcting proceedure, 
and then finally, you have to type the completed book at 
least two, three or evenmore times. A very time 
consuming process, and perhaps ihen, you may still 

discover bugs Ooops, did I say bugs take me out 

and shoot me immediately!" 

Mally listened with great intent, and then gazed off 
into the void whilst fingering his beard. "Think I've got 
just the tiling for you," he said, with an allknowing smile. 
"How do you lancy a computer?" 

THE BATTLE IS tOST 

"A COMPUTER!" I repeated the words like a retarded 
parrot, with slow deliberation, the meaning taking a 
moment or so to infiltrate my grey matter. "Oh no, no", I 

uttered, and irnmediaielv dm ;cl upon my knees and 

proceeded in garbled prose, to pray to the powers that be, 
to preserve me from such a monstrous thought. 

Two hours and thirty Valium later, and after I had 
been led away lo my bed. ,1 gibbeting, babbling, nervous 
wreck, Mally came into my sanctuary, lo inform me of just 
how invaluable a computer with gonri wnrrl processing 
software, would be to me! 

"Just think." be said, with great conviction, "all you'd 
have to do would be to type in your story, and the 
computer would do all of the rest. There would be no 
frustrating rubbing out or tippex mania at all. Alterations 
would be carried out with the minimal amount of fuss, anil 
when you're finally satisfied with the finished article, hey 
presto, hit a key. and the printer would print out the entire 
manuscript for you. Nothing could be simpler." He 
conclued with obvious satisfaction. 

Honestly, I really, really did try to erase those 
heavenly thoughts of 'manuscript simplicity' from entering 

continued publication. But Ihe more I tried, the more I 
began lo see exactly what a boon this computer, and it's 
word processing pa< k.ige would be lo me! 

Mally, upon seeing that he'd made a minor 
brea klh rough, decided to press on with this suble art of 
persuation. like a i ompuli.T salesman on 'big heat'. 

"Oh, you'd love it jenni, you really would," he 
persisted. "Onre you've used one, you'd never want lo be 
without it," he assured me, with a truthfulness that would 
have put even the Buddha himself to shame. My defences 
were crumbling rapidly. Ma h leapt in for the kill. 

"I've got a computer at work," he oozed, "which 
would be ideal for you. It's only four years old, and our 
linn no longer use?, it. It's a lovely machine," he soothed. 
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double disk drives, timci little ami ql.m 

mmacu I ale condition, and really t heap to 

Whal could I do, whal could I s 

educed by Lhi i^. -.ill i: i ;_'. i if 1 1 Adonis. 

lr-ari was puny in his hands. The lazine 
remhled with turbulent waves of eKcitem 
af LE55 EFFORT, I was lain open, wanton 



I, I was slowly being places. 

became helpless, my mistresses 

, and sloth within me, we so wisl 

it, at the mere thought create wh. 

could do nothing save and Kings 



'1 Ihf-f duply WOllils. lii'Vri 



il.Wht-nc, 



r masters, tor ivi- i ,in m.ihii . m ii iini'.i-iv. .irivlnni 
hi-ni;. 1 , urn wives i-rllilih iviliiin liii.-ir iiniiil- depllv-. 1. 
we will, where we will, and when we will. Queen 

il our nun destiny are we rl as sin Ii hold i in. l-.i ■-. 

ase. the keyboards!. In all door, ivhirh we rlianri 



laled deeply. "I roulri bring it next week," 
a night on the town, "I know you'll just low 



No, seriously iVilks. what I say is 1 his. ft you can't beat 
in join them il'. much simpler in (he end. 

For look whal my trusty little (ruit machine 'Suuishv' and I 
re done, we've c red led a va;;uelv amusing, t hope, little ditty lor 
j all to read. 
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good and teles 
i- li>ads,i'idluad- 



lei-ply inn. 



So thank you all lor reading my ravings, and I do hope that 
I've hell >erl lo put a lew minds al rest For you tuiow, there really 
is LIFE AFTER COMPUTING. 

And finally, the mitral of this story is 

If you're feeling a Mule fruity, and you haven't had 

a byte grab yourself an Apricot, and make your 

nights alright! Boom! Boom! 



NOW IS THE TIME 

TO CATCH UP ON ISSUES YOU HAVE MISSED 



VOL3No.11 SEP '90 


VOL 3 No. 12OCT90 




VOL 4 NO. 1 NOV90 


BANKING 128 - Keep your money in 

cheque. 

DISK DRIVER V4 - A simple disk 


ROLL'EM - An example of using 

Gra|ihiis lactory. 

COLOUR MATCH - A short utility 


for 


WAR AT 5EA ■ CDU version of 

battleships. 

FULL DISK IACKET - Easy disk sleeve 


utility 


theC12B. 






AUTOBOOT UR-Cl'ii users get 


SPREAD-ED - The third in the ED 




NEACOX - Blast everything that 


easy access to CDU programs 


series 




moves. 


READING BETWEEN THE LINES - 


RASTER ED I TOR - Put those raster 




NUMDEF - A H.isic game to test your 


Bn Mil your own /ulu.nlure parser. 
I.D.O.S. Comprehensive drive utility. 


lessons to good use. 
ADDRES5 BOOK - A somewhat 




reflei.es. 

MEMORY SCANNER - Look thruugh 


PRICE CALCULATOR - Keep labs on 
inflation. 


unusual address base. 
SUPERSORT (.4/1 2B - Sorts have 




memory the easy way. 

MONEY 64 - Budge! planning for the 


B.O.S.S. - Ext. Basic. 


never been easier. 




90.'*. 


SCRN DES/COMP - Screen layouts for 


SPRITE EDITOR 1 28 - Another ul 
for CI 2B users. 


tty 


XINOUT - An alternative input 
routine. 


LANDSCAPE ROUTINE - Beginners 
guide to srrolling backdrops. 
SAMPIE KIT f.4 - More sampling lor 


GRAPH-ED -Thelist inlne ED 

BACKGAMMON ■ That popular 
board game eels an siring. 




calendars with this ulilily. 
GOMOKU ■ A nice variation of that 
popular h. -..a ri game GO. 



ADVENTURING 




Don't miss out on a golden opportunity to obtain another superb Graphic Adventure from that 

master author; TONY ROME, and at the same time stand a chance to win one of the following 

great prizes. 



1st prize 
An Amiga 500 computer 



A Colour Monitor for 
your C64 



A Colour Printer for 
your C64 



s will each 

receive a copy of the 

GAC+ Adventure Creation 

System from 

INCENTIVE SOFTWARE 



Please send me Cnpies ol THE ARGON FACTOR .it £9.95 each 

Please send me Copies of CODEMA5TER at £15,95 each 

Please send me Copies of POWER TOOLS at il 4.95 each 

(These programs are available on disk only) 



Mr. LAN ANDREW, Managing 

As well as the prizes opposite, every Director of INCENTIVE SOFTWARE, 

single person lhat completes the DIAMOND BYTES and TONY 

Adventure will receive completely ROME have not together to bring you 

free another great TONY ROME this special offer. 
game called THE SPANISH 

TREASURE. The ARGON FACTOR is set in 





.Send to: DIAMOND BYTES; 7 Graham A 
Rolherharn, South Yorkshire, 
(Please allow 28 days for delivery) 



broken spaceship and an android fc 
company. Your job is to repair your 
spaceship and clear your name. You 
will travel to different centuries in your 
quest arid •ill \i 'U' unvvi-r-. nl iyk . >i k I 
observation will In- needed to succeed. 



The 

ARGON FACTOR 

will be available from 

1st November 1990. 

iole distributors are 

DIAMOND BYTES 

whose address you 

can find on the 

coupon opposite. 



SUPER 
SNAPSHOT v5 

may have taken a few yeaf s of hard work and 

werful versions, each one breaking new 

! ground, but Super Snapshot has become the best 

. cartridge in the world, The list below details the 

iin features of Super Snapshot v5: if you need a 

tie more persuasion look back toCDU issue 19, 

] you'll be impressed. 

- So take a look at the red box you've got plugged 
I in.andifourspecificationsknockitforsiioryoti 

wn a cartridge; then don'l just sit there, buy tt 
: Super Snapshot v5 today! 

FEATURES: 

► All features available at the press of a button 

► Works with all 61 [c] and 128 ID] computers 
■- Compatible with T7O0. , 17S<t/t75O REU'S 

► Snap any memory resident program into 1 file 

► Save 7.-: raster and load 15' fasteron the 1541, 
1571 i 1581. Speeds of up to 25- faster when 
using Turbo 35 - even faster than Replay 

► Super DOS Wedge 

► CAME MASTER menu with sprite killer, 
infinitive lives generator and joystick port 
swapper 

► Programmable function Keys 
►■ Sprite Monitor 

■ ►■ Exclusive Character Set Monitor 

- ►■ Exclusive Sound Sample Monitor 
: P- Exclusive Boot sector support 

»*■ 3OO:1209.''24O0 Terminal program 
(40/80 column) 

► SUPER DISK SNAPSHOT - our new super 
rilbbler 

► SCREEN-COPY now loads or saves in more 
formats anddumpsir, COLOUR to STAR LCIOC 
printers and in 16 grey scales 

► Improved full featured Ml monitor ihat DOES 
NOTCORRLPT MEMORY. Interrupt, examine 
and resume any running program 

► Drive Won 

*■ BASIC PLUS with 15 new BASIC commands 
*■ FILE MANAGEMENT SYSTEM -scratch, 
unscratch. rename or adjust skew, Includes 
our 1 or 2 drive file copier with partition 
support for the 1581 
: I* Fast disk copier, I or 2 drives 

► OUR FILE COPIER. DISK COPIERS and 
NIBBLE!) MAKE FULL USE OF THE REU'S 

*■ ieqiientil fiie reader 

► Utility disk 

► Plus 150- Kracker Ja* parameters 

ONLY £34.95 
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J Prices include VAT SU. 
delivery. Overseas ordf 
ce plus £2.50 for Airmail. 
_ Please send cheque, Postal Order or Credit Card 
: details. VI SA ; ACCESS orders accepted by 'phone 
: Masons Ryde, 
Defford Road, 
Pershore, Worcs. 
: WR10 1 AZ. 
: Tel: C0386) 553153 
" Technical Support 
: (0386) 553222 



ANIMATION 
STATION 

Unleash your creativity with Animation Station, a 
powerful utility for generating all kinds ol 
graphics on your Commodore 6<i or 128. Built-in, 
predrawn pictures give you a head start on your 
creations. Automatic generation of circles, ovals, 
squares, boxes, straight lines, typography and 
other geometric shaoes jives you all the tools of a 
self-contained, electronic drafting room. Combine 
type and graphics on the screen, draw in many 
colours, even connect your VCR to create titles 
and graphics for your ho^ie movies. Screen dump 
to your printer. Koala Compatible. Package 
ill eludes design touch pad, pencil and graphics 
software. Ideal for G EOS users 

ONLY £59.95 



VIDEO BYTE 3 

Digii is vice; mages from your VCH, laser disk, 
B.'Worcolourcamera.offtheairortat.leTV.New 
version 5.0 software features ful re-dispiay wi:h 
multi-capture mode, menu select printing, 
expanded colouring features, save to disk and 
much more. The hardware is no larger than an 
average cartridge which plugs into the User Port. 
The iv.c-nu en;" ;.:ji ■..'■:- ;c ! :ivare is easy to use 
and pictures stored to disk can he imported into 
most popular drawing package ncMin^CEGi 
Prints irU colour to the Star LCIO when used 
with SuperSnapshot. 

ONLY £79.95 



HOME VIDEO 
PRODUCER 64 

Nothing can make home videos so special. Add 



titles, tt 



H'srsp-:- 






■"av;iu ,: :e -a me videos with ease and the help ol 
the Home Video Producer. You have the choice of 
10 typefaces. 75 large full-colour graphics and 
ready made segments, but the most appealing 
aspect of r' " 



vith wt 






ONLY £29.95 



C64 SLIA/ILINE 
UPGRADE CASE 

Make your older C6* look like a newer model! All 
you need is a screwdriver and about 15 minutes to 
transfer your C64 insides to this new case, 
Complete instructions included. 

ONLY £12.95 



CARTRIDGE 
PORT EXTENDER 
CABLE 

Areyoucrampedfor space behind yourcomputer? 
Is it hard toreach your cartridgeport to plug-in or 
swap cartridges? This tiandy cable sthesohdc-. 
The Cartridge Port Extender Cable connects to 
trie cartridgeport in the backoithecomputerand 
lets you plug in your cartridge to its other end, 
Since the cable is flexible, you can locate the 
cartridge upto 11" away for easier access. Notfor 
REU's. 

ONLY £19.95 
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GEOS 
APPLICATIONS 

GEOSCAN ART 

This special type of CEOS art has been created 
usingThe HandyScanner 64. Pictures are scanned 
at WD dpi from magazines, books and papers to 
create the first geoSCAN ART Cci ectior en-.it ?rj 
The British Countryside and is packed full with 
Eagles. Owls and Butterflies. 

ON LY £6.95 

GEODIRECTORY 

A comprehensive book listing all available CEOS 
programs. Details for each program is given 
including version numbers, The geoDin-ciry : ; 
divided into sections covering Painr. Wr'te Spoil 
File, Calc, Chart, Terminal, Graphic. Music, 
Animation, Games and many more, 

ONLY £6.95 

GEOTRONIX 

A professional PCB designer utilizing the CEOS 
ent'onment Fite double sided disks supply 
geoPublish with pre-designed tomponents. 
sockets, edge connectors and layout grids in 
Photo Scraps. Using the Photo Manager and 
gecPiiblish the circuit is designed and printed. 

ONLY £39.95 



GEOS 64 V2.0 


£29.95 


CEOCALC 64 


£24.95 


GEOFILE 64 


£24.95 


GEOPROGRAMI 


^ER £29.95 


DeskPack Plus 


£19.95 






GE05 128 V2.0 


£39.95 


GEOCALC 12S 


£29.95 


GEOFILE 128 


£29.95 


GEOPUBLISH 


£29.95 


FontPack Plus 




Int. Font Pack 


£19.95 
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FOOTBALL BOXFORM £14.95 cass £17.95 disk 

Not a gimmicky plaything bul a genuine statistical analysis of 
football form the sole objective of which is to improve the chances 

raiing on the pools or fixed odds. Written by a pools expert 
the program has forecast over 50% more draws than would 
be expected by chance. Homes, aways S draws are shown in 

■of merit and true odds given for every match. Merit tables 
show ai a glance the teams currently in form and those having a 
lean spell. Separate AUSTRALIAN POOLS program included in the 

RACING BOXFORM & HANDICAP WINNER 
£14.95 cass £17.95 disk 

Two programmes lorthe price of one. Bcxform weighs up a race by 
considering the many facets of form. Easily amended to suit the 

r's ideas. HANDICAP WINNER shows the value for money bets. 

r 1000 winners every year and ON DERBY DAY 1990 THE 
PROGRAM GAVE THE WINNERS OF 7 OUT OF 9 HANOICAPS. 20/1 
7/1 11/2 4/1 4/1 6(4. PROBABLY THE BEST DAY'S RESULTS 
EVER ACHIEVED, WITH OR WITHOUT A COMPUTER. 

SPECIAL OFFER: All the above for C24.95 (disks £29.95) plus a 
FREE program to work out almost any bet. So good it's used by 
bookies. 

Why pay inflated prices 1 BOXofi CLEVER the same - get the BEST. 

Advertised for five years in the sporting and computer press. 

BOXOFT (CDU), 65 Allans Meadow, Neston, 

South Wlrral, L64 9SO 

Cheque/P.O./Access/Visa Tel: 051-336-2668 [24 hrs) 



YOUR COMMODORE SPECIALS 



YSPASSD idiski. YSPASSH 



ORDER FROM CDU HEADERS' SERVICES, 

ALPHAVTTE PUBLICATIONS LTD., 

SO POTTERS LANE, KILN FARM, 

MILTON KEYNES, MK 1 1 3HF. 

Please make cheques payable to 
Alphavite Publications Ltd. 




VIDEO 

COLOUR 

SPLITTER 



